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Manufacturing industries have probably invested the mo«:t in timo .^a 

institutions across the country have moved quickly to upgrade exoand anrf 
create programs to train and retrain people to fill the technlcfaS lobs 
needed by industry. A number of schools reacted to thi grm^Jna dlaSd fr™. 

ear ;°a^':?5"?ifi^:"\'"^" ^"e'^e^n^'ln'^^Ll S'tJe'™" 

early and ni1d-1960s. borne irstltutlons have developed hlgh-tcchnologv 

^ZTc oS:t"""u""'"'"'' Program base f^om 
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EXECUnVE SUMMARY 



program. refinement and expansion of a high-quality 

betv«Vn%t%rrcSi;iS'ySrtVn«%f%?e'i^ V''-''^'' consistency 

Implementation an7pract1?e "e factor tJ.^'^°" '^'^ "'^^^''^ 

a majority of DroaraLs In fh« cImh ? ^^^^ greatest practice by 

are^s^h^e fo^^^°^^g^-;f fuJ^^^^^ 

• Technologically up-to-date faculty, equipment, and curriculum. 

* bu'?l!;Ss5?n5r.;/"' "['"'^J" ''^ ^'^^^y '-elevant to the 
business/Industry work environment and organization demands. 

* fin!n'r?^^T^°" ""'^^ °^ '^"'^^'^^^^ Including educational and 
financial support and responsive curriculum. "tionai and 

• ^2SSa?l:ppo^^pl bltw^entldu'Itronar^".?: ^1°^^ "^P^^^^*- 
business/Industry coml^^^^^^ institution and the related 



ix 



11 



SSI'S ■Z£!X:^i::::iCjBEss^' 

in hint. information is offered for those who are involved 

in hign-te hnoTogy programs or are Interested in thel- general 

ttTro!ea''b5t-can''^]tr"%'^°" T'^' olly'Jhos.^ " rLs Involved in 
progfJm"! caution, be considered as reflecting a typical 

On the average, programs Involved in the survey have 3.7 full-time and 
'''"^'^ '"''^"9 108 students majoring in the pro ,m The 
Ittrltl r^^H °" ^^-^ students, whereas IcboratorJ sessions 

perc^^Or^^^^^^^^^^^^^^^^^ 

(12.3 percent), and program maintenance (5 percent) The average vearl? 
cost per "Full-Tlme Equivalent" student enroHed is $2,307! 

P*"!^^ consisting of 10 members meet an average of 2 5 times a 
year, with more frequent informal and individual input to program facJuy. 

f«rhi;ii^T"'^' ^'^^ °^ """Ple programs evolved out of older 

technology programs engineering, electronics) started in the late iQfinc ..n 
early 1970s, whereas the others (biotechnolog;, sen omp L wer ° " 
developed as new programs during the last 6-8 years in response to emeroi no 
techno ogies. Changes, adaptability, and flexibility w^HTncreasingl^ ^ 
characterize these successful programs. increasingly 
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INTRODUCTION 



of a high-technology program? At what level of practice anH-'te of ^ 
implementation do the quality elements exist in programs' " 

A detailed and thoughtful discussion about high technology reflectina 
I nrlc'V"^' jnd thinking of scholars and scientists dow tS?ough t e age? 
ir presented in Chapter 1. it attempts to answer the first question! 

ronn^^*'!''L^° the second and third questions addressed by the oroiect 
Zl llrl T ^"'5'"^"'' °' knowledgeable eSucS oJf and 

? l^str^S hFJn'^^f representatives. Survey results are presented to 
progr^ri^'5^ d^fff^^eTs^JJesr"'^"^ ^" '''' high?technology° 

Finally, Chapter 3, presents a suggested approach and set of steos to 
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CHAPTER 1 
A DISCUSSION OF HIGH TECHNOLOGY 



High Technology: What Is It? 
years'^^ft'l'L^n^ \T^^^^^ technology has gained widespread usage In recent 

Instrumental, (3) environmental, and (4) structural-all nf ^?rh ,r k iV 
producers and products of chanae ^h u intr^wLT?! i 

Implications of changes on technical education In particular 

Dimensions of Technological Change 

In the alnost universally acknowledged transition from an Industrial to 
era (for a dissenting opinion see Steam. iq«d 



The Conceptual Transition 

^oar^."K^;^^::!"l!!^°"--^^^^"9« ^" way we view the world-is in 



doa^rl?:;' -ch-anlsJlcrr^J^ctjonJn t gan? 

?oS^l"n%'ii.J5fj!^/^l?!«ldoctr1nes. mechanism and reduc 



c/expans1onist 



HSI'E -'l-S^^^^^^ 
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DIMENSIONS OF TRANMTinM 



Conceptual 



Technical/Instrumental 



Environmental 



Structural /Organ- 
izational 



INDUSTRIAL 



• Mechanistic/ 
Reductionist 



• Mechanical/ 
Physical Empowering 

t Static 



• Hierarchic?!/ 
Determinate 




POSTINDUS TRIAL 



t Organic/Expansion- 
ist 



t Automated/Mental 
Enhancing 

• Turbulent 



• Coilegial/Indeter- 
niinate 



Figure 1. Dimensions of technological transit! 
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our only sou?cf of ru^' no^ edoe' a d 'J''l' ^''P^'^^""^. hence, 

that ws controlled by God and b^l'onaed^i c"'^"^7:^^^ ^^^""^^"9 substance 
plants and animals. Ike all othir ™??<»r iiL'P^''^^"'^''"!"'- Second, 
operatinq under laic ll [ matter, were comprised of tiny particles 
••¥hus'ild' Kfar irrega^S' SL'ls Tolec'.':;?' ^'l^ essentially Jhlnes. 

philosopher and physic? t of he a^'e?a) thV uI^^k'^; 

engine"' (Baumer 1961 d t^Ta ' "e human body as a 'matchless 

stood by redu^tng It to 1%s u MnJJi • ^S^"'^ °' ^^^"^ be under- 

ciple of redu^ll?nism f' rt '^e™erv?M a JE^/^^^^^^Q the parts-the prln- 
effects-was completely determined Efso^thfn ^.".'''"^ ^" world-the 
cause. Anything that could nTt be dIsSh P^eceeded It-the 

by Its cause^ffect relationships. ^^""^^^^^ study could be explained 

cal iJ^s^'Jj'^hJ^michfnirtlfcS^^^ '''' added mathematl- 

movement of objects under the n n in ' \ "'^^ ^° calculate the 

established TSysterlou. pp °! gravitational pull. The laws 

failing object s Te rt ^^^ 7 e op^^^'f^^^^^^^^ 1^'' '''^ 9°-- 
solar systen. Ki^ findings heLd to L?5h?5w^?! operation of the 

c'.ocklike universe set on a n^rhanirJi iw ^ I^.^^^ """P^"^1^"<^^0" of a 
197?). Mechanistic redSaio^ist Sl^tr Lrffi^''"'^']^^ (Schroeer 
Western thinking. As a natural .If l'^^ indelible impression on 

process of brlak'ingl^JeMar o be''uS5l?stood''?nt"f l^^r* ^"^l^^^s-the 
parts to derive an understandina nf th! V"^° constituent 

i^Kiuiry. The world wal reqSrded ll TtJtVVf.^^'"^ pervasive mode of 
events occurred were JonceD^uanv Viocfn^ ^^^^^^ ^" which 

influences. Scientific ^e^laJrh u,c ^'^ o'' environmental 

tions with litt e calmunication be^ specializa- 
was considered the ultimaU realitJ nLc5 * P^^^^"! world 

subject for study and the nrooor c* ^^^1" regarded as the premier 
(including social •sdent fi^ ^o 'T" ^'''H scientific 
P. 3). Ph'ysics post lated t e at^^^^^^^ Z\u';''t' ^^^'^^^^ ^"^'y 1972. 
matter, ch^mistr; reduced matter lU^ /^^^^J^ indivisible particle of 
life to the cell Dsychoana^J.u nl^^T"^''^ substances, biology reduced 
superego (Ackoff 197^ p!?)^^'^' '"^""^^ personality to the id. ego. and 

Fritzo^^L^pr^^7lSr"^''^V?7'51'^^ mechanism and reductionism. 

regarded essent .m. . f o ^'cSlne an^ii^r-''!"^' ^"'""P^^' ''Ody is' 
is "iewed as a r. f v.,-, .!^ ' bioloa.% 'k S"^' °^ P^''^^' D^'^ease 
spective of cel\ v • ,1 «wS S mechanisms studied from the per- 
ferent parts, in- r. ,e pUW 1.' ? specialized in dif- 

malfunctioni^g'Sf i>pec?f1c S^chani I^^ '^k^' ^J^-^^^H^ ^o correct the 
inhibits consideration of tl! ! ? ^^- ?® orientation, notes Capra. 
psychologl^al^orlSdal^IspSctsf ''^'P'"^'"^ °^ ^^^^'^ o?gans. or 

turn of^'h^"\'.lr^:\^^ga^lXV^•no''moI:»n^'' ^r^loP-ent around the 

consciousness of their dlst^Srl rinir^"^""' ^ self- 



ERIC 



5 

16 



revolution. Expansionist doctrine never considers objects or events as 

buf c'oiniS^lIl'^ " P^'''^ °^ It does not counter, 

H^Li^'^ Tr' '^f^^^^tlonlsm and analysis. Three interrelated lines of 
development Important to the conceptual transition are identified below. 

nnnn^In^^* ""^q"! to living systems, which distinguish them from 

nonliving systens, were being discovered from about the turn of the century, 
r^nlrl!-?"! °J lo'peostatlc processes in living organisms were being 
idenitlrled whereby Infomatlon on variation from some norm Is fed back into 
the system to restore Its Internal equilibrium. Living systems are 
therefore purposeful rather than externally controlled (Dechert 1971, p. 
72). Drawina on other developments in biological sciences, Ludwig von 
Bertalanffy (l950) delineated three tiers of functional interdependence in 
living systems.-between (1) internal parts, (2) internal parts and the whole 
organism, and (3) the organism and its envl ronment— that provide a more 
appropriate conceptualization of life and social phenomena than does the 
machine. The system as a whole can do more-that is, greater than-the sum 
OT Its parts; and it is open not closed to its environment. 

Second, In the 1940s, It was noted that attention In philosophy over 
the previous two decades had shifted attention from elementary particles and 
their properties to symbols-essential ly nonphyslcal elements— that produce 
a response to something other than themselves. In a series of conceptual 
expansions, as opposed to reductions, attention shifted from symbols to 
(Sfri979"T^12)° ^^^^ the communication sciences 

Third, the Cartesian/Newtonian concept of a universe comprised of 
discrete particles that fonn fundamental building blocks was destroyed by 
electromagnetic experiments and Einstein's theory of relativity. The 
developments showed that subatomic particles have mass in the fom of 
energy, but no material substance. The universe can thus more appropriately 
be considered a complex web of relationships than a machine. "Energy 
patterns form stable atomic and molecular structures that build up matter 
and give it a macroscopic solid apperance" (Capra 1982, p. 22). 



The Technical Transiti 



on 



^^^1 technical transition— a change in the design and application of 
tools and techniques-is both the product and producer of change In the 
other three dimensions. Two features of the technical transition are (1) a 
shift from mechanical to automated tools and (2) a shift in application from 
increasing physical power to enhancing problem-solving and decision- 
making capability. 

Prior to the Industrial revolution, the craft worker served as the 
source of both direct energy and control of his machine (Dechert 1971, p. 
/a). In the transformation to industrialization, complex tasks were 
scientifically analyzed and reduced to simple, elementary operations. Where 
possible, human tasks were replaced by machine. Steam replaced muscle as a 
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samTpri^r, powr so^cf thu^1m^^!;^^^'■^' ""'"9 connected to the 
(2) The 1nven?i* 0? Jhe S1 Se rest a l\ "U'""'" ^•'"<'^- 

age. t*he,"»re*freed'"?riT "ft'"" =""9^ Industrial 

Thrie ifLf^? l£ , """"n control In the postlndustria) acie 

pSstfnJ stria! er^'Trs"? '"""/^f automation n 1 ' ' 

philK^hica! preJccuolJiS; ""S"'*'"" t^e 1940s of the 

c«™uni?atf^sI:r3^' enUo"ltktf"9^rp™l5f 

Of symbo transmission wa<; Mnjih^L kw ?I 4 'J* nechanlzatlon 

too) design: Norbm w .nfr fT^fi'n "P?" their application to 

SnderwaT ' " ""'"r/ purpose-was 

procers%Si,\'irto'fhlVsS^^Si%""„^, ' ^^'"^ '.'^''^^ 'oop or 

:s'is^f:::h'inf;a- ^^s^^^! 

achieve Its goal! ^ '^''^^ environmental conditions to 



ERIC 



7 

J8 



co™uteML°Jlon ''Z^TT'!^' development of aigttal 



It 



The Environmental Iran s i t i on 



w^t.. i', \ compel tton. Although the United 

f m y ? rab1lshei"aftir"; °'!"' "I"'""""""- do™ nance «s 

tecTn^.olicl^t^Vr^Vrila'tlle?; s'!'^?'"*"'"^ ' 

perceSfoPu"!^ %M„'^- ' ""f « '"^ « t''^ "'•'^ 1960s, only 8 

co^^'^::r?s-c^o^^^^'L^^^%'f^'?^•^y^^dot^^^ 
-.rthS„;Es.;i';p^ijp-r.JL^r5^-.rLre;^?ii^'er:f^'"p?s^?irt^^]" 

1n^r«,T^^f.' J f,, ''J^"'' Of technical adoption was 

o^rrtn, J? i, set-to a great extent by Japan. By 1982 about 70 

5984 ; '""^sn compeMttSn ReT^h 1983) 

videocassette player. ^ °^ ^"^ ""''^^ every 

ij£sijJsi4rij;ir;f^?r"pS:i,z;?^^^^ 

Jp^^atrs -2:^-5 rorhrfo^^ef^nSii^e :?reU?:t'iS5'ja:^-o;'"*'°- '° 

organizational and technical de,e1op,«nts to ^leetV';;«?t?Je challenges. 
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structural Transit inn 



to conegial/open systSiJs. '"°^ement from a hie-archical/closed model 

government (Weber 947) 1 co^Lrfl'T^^"' ^"^^'"^ ^'''^'^ 1937). or 
niechanl Stic concepts apJl eS^X off Prlncipl- , bas^d on 

maximum efficiency throuah hinhiw c!^^ concerned with achltvl - 
organization. £rta1^t^ ^as' ed ced ' d'a h.?'^I?'V^ functioning 
by conceptually closing theTraanl^aHnn !^ 1 J^^^"^."'.?^ operation achieved 
process In the highly Insulated ?oi v rh.n°?^'^^' 1nfluences-an easy 
The organization wa^;, w!„c ! ?* ! changing environment of the era. 
pyramid form f^^a si q?rhead°o? '° ? Pl^"" ^l°w1ng In 

layers of suborSTnates J^th^fcreas no ^^fn^f^r to success Ivel? larger 
organizations, th? work^c I^m" i ^^^I^^ l^^^^^* ^" nianufacturing 
worker- perfS^ed \«^rtrsks'? the s if f semi-skilled 

fixed framework" (Hirshhorn igssl. ''"^^"^ tasks within a 

approp^irtl%S;'"org;llzat^o^rt^ ^"5?^^^ '''' ^eco^ 

environmental conditions rthrno.M .""f ^" turbulent 
are essential l^Spens^st^s-4ha^Vs t"^p'^H^'^^ /^^P^^^^le organizations 
environment and feed the lTfo?LHon k.J? J 'J'^^es In the 

ambient condition! I the nrorSan^zaHin.;^!"^.'^' P/"" '° ^^^^^^ t° 
becomes highly valued Ar/^ncln u.^^ design, Infonnatlon flow 

longer have the tuxu?; of a?l^?na^"r^"*/'^!?''^^" ^^^"5 no 

laworc «f c 'uxury oT allowing communication to pass through several 
layers of organization and get distorted or lost on the way THerbst 197I). 

Const^nUyTn^lJa and'Lf^'"f organizational learning, 

create n^ P tT 0 1 e?r: ^^,3",^ J^^.^.^^^^ on neural network s'jhat can 
structures. Interdlsclol na^^S^?J I systems, replace hierarchical 
organization and one's re atlluh^I ?^-/ understanding of the 

factions replS?e°"narro;'spell"alfzlElo°ns;'' ''^^^'^ Interchange 



Tightening the Definition of High Technolnc^y 
influe'l;^Sg"^■^enerlfiranIftfo^ri'°^^^^ 

question remain! howeJe? as to t J.T'^lV^H' ^° 'y^^^^- The 

and high.technolig, occ^atfon^! rn^u^rrre^.l^TrogrL^: '''' 

develo'pme^f o^'u^'n^'Lu'on^o?:* ''''^^^ « the 

naturaHJ^Us di ted fro^ F 33 I Achi?"' HTk" '''''''''y 

^-^te^^y^maVj^nM 
under^nt a 'r.LTti'orf^^^^^^^ 
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tw. /ill 1 suggests that the level of technology may be measured along 
frSn, !!^"^I°l!f\ level of machine (or tool) intelliyence emoloved 

InTJTJ f ^ ; ^V- ^'''^ °^ intelligence employed in {he* 

T ^° ^'9h. Intelligence in both instances is used to 

connote the self-regulating concepts applied to machine and organization 
development in the postindustrial era. It is important to clarify further 
that human Intel Igence does not refer to innate ability, rather it refers 
to the Interdisciplinary and organizational attributes required at the 
technical core or productive level in flexible organizational structures. 
The four technology types are described below. 



LEVEL OF 
HUMAN INTELLIGENCE 







LHI 


HHI 


UJ 








MACHIN 
GENCE 


LMI 


LMI/LHI 
TYPE I 


LMI/HHI 
TYPE II 


Ll 1 








LEVEL 01 
INTELI 


HMI 


TYPE III 
HMI/LHI 


TYPE IV 
HMI/HHI 



Figure 2. Classification of technology types. 



In Type I technologies, both low machine and low human intelligence are 
employed in the productive process. Type I productive processes include 
most large manufacturing organizations characteristic after the industrial 
revolution. They are suited for producing large volumes of highly 
standardized products. However, they are incapable of responding to sudden 
environmental changes that call for flexibility in product designs or other 
sudden responses to rapidly changing conditions facing the organization. 

1 1^"/^!^® II technologies, a low level of machine intelligence but a high 
level of human intelligence are utilized. Type II technologies include 
manufacturing or craft operations prior to the industrial revolution when 
the craftworker exercised complete control over the productive process and 
was required to have a holistic perspective of this op-'ation. it is still 
typical of many small shops today. The type also includes traditional 
professional firms in the service sector such as those in law or medicine. 
In both cases, competition is forcing the adoption and integration of 
greater nachine intelligence. 

In Type III technologies, productive processes utilize a high level of 
machine intelligence and low human intelligence. The category encompasses 

ITa Jfrl'^^'^K^^'i;"'^ ^" ' transitional stage where workers still perform 
rote functions, but where automation is being introduced. Service 
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?rS?rlH^r°D!,-^" ^^^^ category include those where personnel who perform 
Mmited functions, such as routine clerical processing, are vulnerable to 
substitution by automatic teller rrachines and programmable cash registers. 
Here the tool may have high flexibility but is employed in combination with 
a worker with limited skill training thus rendering the organization 
inriexiDie. 

In Type IV operations, both machine intelligence and worker 
intelligence are high. Although high machine intelligence is employed, it 
does not substitute for but simply expands the workers' problem-solving, 
t^lllTf' capacity. The tasks still left for the worker include 

those Of machine programming, high-level monitoring operations required to 
control the productive processes, and trouble shooting to maintain and 
Jff!!Kii !3^^Il^"!7i' "o'^'^er, machine, and organization are all highly 
flexible and adaptable to changing conditions-that is, capable of learning. 
AS competition increases, Type IV operations are becoming increasingly 
required in both the goods and service producing sectors of the economy. 

Employing the typology outlined as a tool, we can further clarify 

rPil? n!.?M;;c ""^^ "^^^ ^0 determine man-machine 

relationships and thereby to classify single occupations. Thus Type IV 

occupations would be classified as high or advanced technology occupations. 

Likewise an organization characterized by Type IV man-machine 
relationships would be classified a high- or advanced-technology 
nfll^t^l^'l'. With respect to organizations, it is important to point out 
11) that different departments of >in organization might be characterized by 

offIrr?I;n^j^?Sr^r//oTP]f' ^^P^ "'aniJ^'acturing operations with Type III 
office functions-and (2) that an organization might not be representative 
of other organizations in its industry. 

follows that industries in which the typical organization falls 
into a given category--for example, a rec^uirem^nt for survival in the 
industry is that the organization be Type IV-may be classified as a high- 
technology industry. ^ 

tha hI!l?C«J^^^r^ ? question remaining over ♦;he use of terms. Given that 
the horizons of development in tools, processes, and organizations are 
constantly receding, how enduring is the application "high technology"? 
Lltl t!rHiJ?f A suggestion for dealing with this problem is to 

J Ll il '^'^l ^^°s^ technologica- developments that are 

at the cutting edge in their field and fulfill type ;V requirements, the 
Jf'^^eniersent should be reserved. (2) Since high and advanced ere relative 
terms-that is they must stand in rel ationshipTto some thing-t hey should 
simply be understood to refer to technologies with type IV or 

k™"''!!^^''^?]: self -regulatory characteristics thus eliminating the 
buzzword quality. 
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Postlndustrial Implications fnr Pr.^... 

d1nBnJ?onrof^'e^tol"2gi"T ''.i' T'^'^'^ reinforcing 

dustrlal errand de?e 1 wed a JJnS Vow ^"?"strial to the p^stin- 

tool and organization dislan t^M^Mfw '"fl^^i^'^ships between 

section usef tSore'prevloursect in^I^ a ba1f.%or '^^t^''^'^o^ogy. This 
that^should be given attention^?t"hVd^s^•5n";^ Sjan^id't^e^JhJ^l o^J?^^ ^^"^ 

suggeJt's' th"a\'?h%"2lTbe^m" ^""^^-^^ organizat.ons 

about a similarity In st4 uraf feaJ'ure^ Herbs^'^nSr.'^^ 

makes the Do1nt th;*t th^^ m^^^i "erDSt ( 1974), for example, 

will detem^ne the char!crer1 Hrf oJ°:.''T'"''i"« educational task 
points out that organizations^ educational organization. He 

have larqelv arnuiroH " Industrialized nations, therefore, 

the sl^-^ ^n g"'en i onn«T;;^ for o^erating°in* 

changes in specific fieinrof JL iL ^''^^^^"^^ factory. wUh the rapid 
In industry and society 0 the oth^ir ^^hfl'?' '^''^'^ 
for rapid adaptability iSJo Ju^.I^o^.?^'^ ^ • ' "^^^ ^° ''"^'^^ ^ capacity 

Is particularly p 0 Smced for tec n ^'"'''^ * "^^ 

advanced and eJefging technologies^ education programs concerned with 

Adaptable programs are themselves learning systems— that u thow h. 

• |H5l5|ssZ|i!d!ist!X--facii1ty membership In local business 

uusiness/industry, maintenance of active advisory committPP<: 
re e '/chTffo'rJ technological processes. jo1n^°'^r c^o e at 
research efforts; program surveys of private Industry. 

* ISt?!^""'''''?'^P''^°" °" local/state economic development 

te^h^n carisHstTn^^; '''' ''''''' committees 

tecnmcai assistance to legislative bodies. 
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Under increasingly turbulent environmental conditions, the ability to 

fSnctionc ^ ?„ !r fn l°f^"'f" l^^?^ combining knowledge and interch;.ngi ng 
functions. In an educational setting, it also requires some sense a onq 
faculty members Of the interdependence of their subjects Eqully ;mpS?tant 
de-iilnnThl'y^'^-"'' ^^'"^'^ '"^"''^''^ «11 levels to participate r 
ch I H^rbst I'ly'Si^" P''^"^^ °' organizational 

flexibi f J! J^* ^ "'^ °^ ^f'^"'^' ^^^^ contribute to structural 
nexibillty in technical programs Include the following: 

• Cross-training of faculty in various subject areas 

• Flexible work schedules for faculty 

• Team teaching for faculty In complimentary subject areas 

• Faculty participation in program decisions-freedom to explore, 
implement, and test organizational alternatives 

currin.?,il^5I^l^ Of an advanced technology program's relevance is the 
curriculum nstructional design. The design will be a close reflection of 
J^LSr^'"" ? '^'^^^^ ^° environment and adapt to rapidly 

ch nging environmental conditions. It will also become a factor In the 

wnS^ tS.". "J ^""^ V^. °^ continued adaptability In the world of 
work. The curriculum and instructional fomat may be divided into three 
areas for consideration: (1 content, (2) delivery system and (3) 
evaluation (Groff 1983). The divisioJ is'employedVo sug^st 2rog am 
features that further contribute to program adaptability: 

• Content-strong emphasis on basic skills, broad interdisciplinary 
core requirements, strong computer content to extend problem 
capacity, emphasis on problem solving, emphasis on interpersonal 

• Delivery system- closely simulates workplace environment. Integrates 
work and learning opportunities through industry training 
arrangements, teachers act as resource persons to aid students in 
Jrw5rk'in° authorities, students encSu a ed 

I m S\ . iT competitively, program is vertically 

ISudeSJl'^SJfiJI^;//^.^^"^'^/^ accommodate maximum flexibility for 

students students advised on important features in assessing iob 

opportunities, students are custom placed into jobs '""""^ job 

• |jiliialLon--conpetency-base^ multiple rather than single ways of 
arriving at solutions to problems 

convey^°^l^t^'e^^b"s^^^^^«I ^^^^ te^n M^. or advanced technology 

^eJhnoloa ca tr^SntfJ "^f^"?* 0".cl°"r examination, however, the 
Jn^^nH ^ 5 . u"^^^^°" slewed in the context of a set of highly 

Interdependent chan-s which are cutting across the conceptual , instru. 
mental, envi ror^ental , and structural dimensions of society, the 
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is InJrelslngTapiS" Tnd afjMsVagi'orthrtr^ "1?^ Intelligence 

^^^^^^^^^^^^ 
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CHAPTER 2 

A SURVEY OF HIGH-TECHNOLOGY PROGRAMS 



Introduction 

This section presents the rationale, procedures, and results of a survey 
Of exemplary high-technology education programs in 2-year postsecondary 
col eges. The purpose of the survey I'as to identify and validate a set of 
quality indicators that relfect important practices and policies among high- 
technoiogy programs. A second objective was to assess the level of 
practice. The survey resulted in a profile of the characteristics and 
features that are considered by educators and industry representatives to be 
highly related to pr.jram quality. The indicators were incorporated into a 
self-assessment form and process that i<: presented in Chapter 3 of this 
publication. The following discussiv explains the general approach and 
procedures followed in conducting the survey. Several tables present the 
overall results of the survey, and an intsrpretation of the findings is 
offered. 

Survey Approach and Methods 

The approach taken in designing and conducting the survey of high- 
technology program quality Indicators was based on several assumptions 
First, it was assumed that the state-level leadership for postsecondary 
community and technical colleges in each state would be a reliable source to 
Identify leading high-technology programs. Therefore, the appropriate board 
or department in the sample of states was contacted to nominate programs to 
be surveyed. ^ ^ 

A second assumption was that the leading programs have adopted various 
practices that contribute to successful program operation and outcomes. It 
was reasoned that a survey of leading programs would reveal the experience*: 
and judgements of faculty with respect to the factors they had found over 
time to impact significantly on program quality. Acting upon the given 
assumptions and reasoning the following activitites were condu'-ted. 



Nomination of Quality Indicators 

The names of deans, chairpersons, and lead faculty members from 25 
institutions wit^> previously recognized exemplary high-technology programs 
were selected from publications and reports. The individuals were sent an 
open-ended survey form that rrjquested that they nominate the most important 
IS th! n^'c ''"pective programs. Responses were provided 

in the respondpnts' own words along with explanations and descriptive 
material abouc he program. The nomination survey activity produced 55 
statements or descriptors of practices and policies. The statements were 
Identified in six categories as follows: were 

0 Faculty and staff 



ERIC 



15 26 



0 Facilities and equipment 

0 Curriculum and instruction 

0 Business and inaustry cooperation 

0 Budget, resources, and support 

0 Student recruitment, selection, and support 

Verification of Quality Indicators 

^?"<'<"'J' selected state departments/boards of 2-ve>r 

[ZlrZrd luZlu^'^^T^'V "king .Into S nate 

ineir rour to su leading !^igh-techno ogy programs A total nf 9k 
returned the nomination forms for a total IS candidal ploSJams fn lf 

76 employer names were provided. The final sam; .e fo^ thl vlMffcattol 
survey Included 84 educators and 76 employer representatives! 

"cet;ed"?or"a%1?''„f,r*H"'"" l"' f"™' f'"^' respS^ses were 

»r s" . ? „! " bustness/1ndust?y 



so eJJh' j::"Ju,T^rr°a"t":r-. ""i'jfsla?: fj'te":rjf1ti"''"'?" '^""'^^ 
program qualUy (see appendix 5,! T b « .fs ^ ,„ 

its nomination of addlt-onaflndUafirs?"!' TJ. d° o'r °;enen" ^a?ed 
^ t^te 

:£SvsV"^'^^^^^ 

total of 44 usable returns were received, -he lower number of usable 
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JhnuiH intended to reflect national or regional trendc and 

cSJJirt^H f '^r^ " ^"^o'^^tion abaout the programs was 

collected from the respondents and is reported in appendix E 



Survey Results 



imoortaS^Io^M^h rated by educators and employers as 

pJ?»nM^? ratings, th^ indicators were divided into four groups labeled as 
inTirll ' '"'^ i-nportant. important, ana not important. Ratings for the 
indicators are reported in Table 1. atinyb ror ine 



Essential Indicators 



The first group of indicators, numbers, 1-11, were rated as esspnti;,i ff^ 
llil ' program These indicators, rated 6.0 or above on the 7 o'p'o n 
scale, are descriptive of practices that occur during the develoDmenf iJase 

e sen laft'n'th VV''' ''''' ind a^'^s a 

fhf .mH 1 • <^^\successful establishment of a sound program. In addition 

?ndir.?nr ^'"^ °^ '"''''^"^^ ^"^ relevance are sSggested by the H * 

Jo?e"ont ^f tP^^^^^^^^^ that high-technology programs mutt Z on t e 

cSrren? ir^^tirpJ 3^'?^ developments. Programs should incorporate 

Pfl..i^mln^^''^^''®^"^-^^ ^''^^ram should, in terms of content, skills 
technT?.' P'"\^^^"./«^lect the realities of the work scelSe thi 

c^onrrlSi?e"s^Ji\rtr; t^^^J^r^r^g^a^f J^Te^^l^tl"^"^ business/industry 
descriD?i^J ^^Aiol""??;;""! surveyed were requested to complete a program 

rf«.,I?K development of current and relevant programs were specifically 

tz:x "^-'-^^^ ''^-"or,es i 

The most common feature across 44 programs that was essential i , 

the current status and future needs of high technSlZ industries t?p 
ITZlr^ll X??;:^^^"^ and^acilities^arr^Snr^r The^ same 

17 28 
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TABLE 1 
PROGRAM QUALITY INDICATORS 



Indicators (Rank Order) ^tVnT'' 



1. Faculty attend conferences, workshops, or seminars to keep 

up to date in their technical field. 5.5 

2. Programs provide fully equipped lab and work stations for students. 6.5 

3. Cooperation includes frequent input from advisory committees of 
business/industry personnel. 5 4 

4. The curriculum reflects the newest technological developments and 
applications. *^ 6 3 

5. Budgets include funding to upgrade and update equipment as 

programs mature. g 3 

6. Program facilities and equipment are the sane as or very similar 

to the type found in business or Industry. 6.2 

7. Curriculum and Instruction stresses the development of problem- 
solving abilities. g j 

8. Programs recruit and enroll superior high school students 

(GPA of B or above). g q 

9. Cooperation Includes the development of customized training 

prograns for business/ Industry personnel. 6.0 

10. Programs promote the success of graduates as a recruitment aid. 6.0 

11. Curriculum and instruction are formulated on and Incorporate 
performance-based objectives and evaluations. 6.0 

12. Programs test and place students In basic skills Improvement 

courses i*' needed. 5 g 

13. Programs test and place students in basic skills Improvement 

courses If needed. 5^g 

14. Programs receive vendor technical assistance In implementing 

hardware and software systems and applications. 5.9 
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Table 1— Continued 



Indicators (Rank Order) 

15. Cooperation involves faculty in business/ir.dustry work experiences 
or projects to help maintain their occupational expertised 

eqSfS'nr/Sl^JSnd^r"'^ "^^^^^ 

cl"l"caTion"sk1lU """^^ ''^'^''''^ 

reoll'ratJjn^iJ^^".'?'^ equipment allow maximum integration and 
replication of workplace settings. 

t^'In^e^Sel" motivation in addition 

20. Budgets include grants to purchase special equipment. 

21. Budgets include funding for new faculty positions. 

to't"he{A'!lh'J ^"'^ ^ °^ '''""^ ^'^''^ experience related 

to tneir teaching area, 

f^?s::ts^?jjss?y":d^cij?oS:^^ ^^"^^ p-p-^ ^^"^-^^ 
s:v^1ops™?;l'^mi?:"^^ ^^^^"^"^ ^'^''^ 

?a2?nt^:r:nte;u"pL"n^!° '''' '''''''''' ^"^'^^^"^^ -^"^^^^ 
tSeJ^^eaJjI'^ Professional degrees in the technical field in which 

wSfT'?" ''"'^'^"^ participation in work experiences at 

local business/indL.try sites. icn-ci at 

28. Curriculum content stresses the development of interpersonal skills. 5.3 

e^'Snt'''' «"1stants to set up. service., and maintain 

5.3 
5.3 



5.8 

5.8 

5.8 

5.8 

5.8 
5.7 
5.7 

5.6 

5.6 

5.6 

5.6 

5.3 

5.3 
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Table l--Cont1nued 



, ^. , ^ Importance 

Indicators (Rank Order) Rating 



31. Program equipment is available to business/industry personnel for 
instruction and demonstration. 5,2 

32. Faculty stay informed about comparable technical programs in other 
institutions. 5,2 

33. Faculty are active members in a professional or technical education 
association. 5,2 

34. Programs have flexible facilities that can accommodate periodic 
equipment and curriculum changes. 5,1 

35. Curriculum is articulated with related curricula in 4-year 
institution programs. 5.0 

36. Faculty have previous teaching experience in industry, education, 

or the mi li tary. 5.0 

37. Cooperation includes the loan of business/industry personnel to 

serve as adjunct faculty. 4.9 

38. Budgets are separate from other technical program budgets. 4.8 

39. Cooperation involves joint industry faculty participation at 
conferences, trade associations meetings, and presentations to 

other groups. 4.7 

40. Faculty serve as consultants to business or industry. 4.7 

41. Curriculum is articulated with secondary pretechnical or vocational 
courses. 4.6 

42. Faculty participate in programs to enhance their teaching skills. 4.3 

43. Curriculum and instruction use computer-assisted instructional 

systems. 4.2 

44. Curriculum and instruction incorporate self-paced individualized 
learning materials. 4.0 

45. Faculty publish articles or books on topics in their technical 

field. 2.7 

46. Faculty conduct funded research activities in their technical 

field. 2.5 
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Verj^ Important Indicator 



The second division of the 46 indicators are numbers 12-36 and were 
rated from 5.0 to 5.9 on the Importance scale. If it is agreed that 1-11 
?r«!r!T''\'°.'J' development of a quality program, then th2 second et 
is very important to the operation and maintenance of a program, 
specifically, three underlying themes are apparent: cooperation with 

pnr rMnn'rJJ'"'"'^''^!' ^"^nding to Students' needs, and enhancing and 
enrich ng the curr culum so that it remains adaptaole to change and 
educationally challenging. 

i^^.-c^^*^^"^ advisory committee, representatives from business and 

industry can help maintain a cooperation by aiding in the design of programs 
and selection of equipment. Training is thus directed at both educational 
and Industrial needs. 

^''^ considered when representatives, offering their 
knowledge of industry, help students direct their training toward a specific 
goal and even aid in their placement. The close cooperation allows 

l;^;^^!; ""^^^ direct affiliations to a program, to recruit top students 
fron the program to begin work upon graduation. 

nonJJ^ curriculum offered by the high-technology programs tends to be more 
generic in nature. The broad range of courses offer the students full 
exposure to several content areas, and thus allows them to either: 

0 diversify and broaden their interests, 

0 design a specific curriculum sequence in order to specialize in a 
2-year program, or 

° JhrrurriJuiL'^;^"' P''?9''3'"- The ability to make adjustments in 
tne curriculum is very important. 



Important Inoicators 



n.MilJ! !hl r5 indicators are these t.iat are important to program 

TJil: . ^ Indicators, numbers 37-44, were rated between 4.0 and 4.9 on 
the importance scale. A review of the Indicators suggests a focus on 

rhHS'SLw^'^i'^^V" ?l ^"^^''^ program. Although not essential, 
these features can make the program more attractive. Several programs 

nXTnn iJl ^f^^ Separated their laboratory and classroom instructors. By 
offering both classroom instructors and laboratory instructors each can 
concentrate on specific materials and give students more tutS ing aJd" An 
instructor is thus available at all times. tuLormy aia. «n 

in.i-^nl^lJn"^^"''^'!^"?^^^^^ learning materials and computer-assisted 
r.n?H f ^ meet alternative student learning-styles. However, the 

[tV.M Changes required to stay up to date often are far 
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Levels of Practice 

0 1 to 25%— low level 

0 26 to 50%-- moderate level 

0 51 to 75%— high level 

0 76 to 100%— very high level 

respJndeS'rn^elcS'MKr/^ ''"''^^"^ ^° °f P''°g''«'"S that 

0 Laser, 3 

0 Robotics, 4 

0 CAD/CAM, 6 

0 Microelectronics, 6 

0 Health/Biotechnology, 5 

0 Computer, 3 

0 Engineering, 9 

0 Communication, 2 

0 Others* 



JrowTMr'^l^^^? r ^^^^'^ ^"eluded W. .cino Consultancy 

Loiw-^'^'^M.M''^^';'^^''^ Technology, Microcomputer (certificate p^Lram' 
A??JI"rSnologr '^^'''^ ALrance^e'c^SoTo'g"!' 
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Survey Results 



of pMcturfJr fLh^'^f'fh'"'^ If'' I""""'"" 'ook at the levels 

su^:o2?;;sfo'r'a.ihs; ,3:aFi v¥S^,^"^ £ 

was grin* 1 so u'ls w^J^n?'/':^"'?" "^"^ P'-'S^s 1n this stud, 

.siur^? ;Sc:?tr?;^:?jL' e^?:stiSer;^ai^sivr;'??r.:;fS4:r' 
»^/:p-^?ri„n\j;;?4„r:hi ?;-?;5ri?tir:r ? ^ 

fo^r ^ce ' "soTrrcl t'?a?e''?Sr^e^r3?f?'" = ° '» """^'"""e'n'dtn, a 
-r-lfj i^lS^ '^r^ a=Ve^^te. 

t"hf ofVj?^V;e%lst- ?htS?7: o\^?:a??J„MJ?,uir" " 

0 the majority of response cluster at the upper level of practice. 

0 the majority of responses cluster at this lower level of practice. 

0 the responses are spread across the levels of practice 

upper level of nrarn^^ (on ""^ program responses clustered at the 

Zu eem to bS c5 St n? IIZSI f'l'f, This result 

Which means that 34 programr^ave'?r f "2 " rc'e t of t"err\ulq??s''' 
tel^r ^f ^d?2nr"r^ela^^?!^^cS^ ^^wSllS^^Jjearr i% the 

of the adequacy of the e el of fundi ' ''7" """P^^' 

collected. ^ °^ ^""^^"y answered by the data that was 
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TABLE 2 

IMPLEMENTATION OF QUALITY INDICATORS 



2. 
3. 

4. 
5. 
6. 

7. 
8. 
9. 

10. 
11. 

12. 
13. 



Indicators (Rank Order) 

Faculty attend conferences, workshops, or 
seminars to keep up to date in their 
technical field. 

^"^^y equipped lab and 
work stations for students. 

Cooperation Includes frequent input from 
advisory committees of business /industry 
personnel. ' 



■■i^.icv.i.a trie riewest tecnno 

logical developments and applications. 

Budgets include funding to upgrade and 
update equipnent as programs mature. 

Progran facilities and equipment are the 

52"^ c4 ^'^ very similar to the type found 
in business or industry. 

Curriculum and instruction stresses the 
development of problem-solving abilities. 

Programs recruit and enroll superior hiah 
school students (GPA of B or above). 

Cooperation includes the development of 

S.c?!^^"^ training programs for business/ 
industry personnel. 

Programs promote the success of gradua-es 
as a recruitment aid. 

Curriculum and instruction are formulated 
c.» and incorporate perfonnance-based 
objectives and evaluations. 

Programs test and place students in basic 
Skills improvement courses if needed. 

Prograns test and place students m basic 
s.nlls improvement courses if needed. 
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Level 


of Practice 


1 LOW 


noae rate 


1 High 


Very High 


4 


4 


6 


30 


1 


0 


1 


41 


20 


6 


3 


12 


- 15 


6 


12 


11 


34 


5 


0 


1 


2 


5 


6 


31 


5 


6 


2 


7 


18 


15 


O 
O 


0 


24 


15 


4 


1 


0 


5 


4 


33 


6 


5 


4 


27 


3 


14 


14 


13 


20 


17 


2 


0 
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Table 2--Cont1nued 



Level of Practice 





Indicators (Rank Order) 


1 Low 


Moderate 


High 


Very High 


14. 


Programs receive vendor technical 
assistance In Implementing hardware and 
Lware bybuems and dppi icdtions. 


15 


10 


1 


7 


15. 


Cooperation Involves faculty In business/ 

iMuu^ury mjrK experiences OP pPOjectS tO 

help maintain their occupational 
expertise. 


15 


15 


3 


4 


16. 


COODerdtInn InrlnHoc nr'^w^f^A cA/>>>^M 

a u 1 u M iMi»iuueb privaue secuor 
support through donations of equipment 
and/or funds. 


24 


6 


1 


0 


17. 


curriculum includes special courses to 
strengthen math and communication skills. 


24 


6 


1 


0 


1ft 


urogram racllltles and equipment allow 
maximum Integration and replication of 
workplace settings. 


4 


13 


7 


15 


19. 


Programs recognize students' dedication 
and motivation In acidltlon to 
Intel 1 Igence. 


12 


12 


9 


4 


20. 


Budgets Include grants to purchase 
special equipment. 


22 


4 


0 


1 


21. 


kPuu^^uo iiiuiuae 1 una 1 n9 Tor new taculty 
positions. 


0 


1 


16 


22 


22. 


Faculty have at least 3 years of recent 

work pynpplAnrA paIs^a^ ^u^4. j 

wfiK cAperience related to their teach- 
ing area. 


8 


9 


5 


14 


23. 


Programs collaborate ^^iith high schools 

to better nrpn^^PP CtuHon^C €r\ n rk/N*» ♦> 

secondary education. 


6 


20 


11 


4 


24. 


Curriculum content first develops core 
technical skills and then develops 
specialized skills. 


4 


10 


8 


21 


25. 


Budgets Include funding to hire laboratory 
assistants to maintiln facilities and 
equipment. 


30 


0 


0 


0 
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Table 2— Continued 




?7. Cooperation Includes student partlcl- 
pauiufi Ml wurK experiences at local 
business/Industry sites. 


18 


5 


2 


5 


Curriculum mnf^nt cf>rAe«»Atf* «>u^ j -i 

1 ii^uiuin Lunteni: Stresses the develop- 
"lent of Interpersonal skills. 


27 


7 


2 


3 


29, Proqrams have lah Acc')cf>;kn4-c ^^4. 

w^.uiiio nave 1 du assisuants to Set up, 

service, and maintain equipment. 


30 


0 


0 


0 


30, Budgets provide for faculty salaries 

that are comoetltlvp with nriuai-A e>^^4.^« 
1 u 1 witn private sector 

salaries. 


0 


1 


16 


22 


31, PrOQram enulnmanf ic aifa<iiaki^ 

k ? ^ " available to 
business/Industry personnel for 
Instruction and demonstration. 


14 


2 


0 


3 


32. Faculty stay Informed about comparable 
technical programs In other Institutions, 


8 


11 


6 


16 


i v\«u 1 ujr QIC oLtivc niemDers in a profes- 
sional or technical education association. 


1 


18 


7 


22 


34. Programs have flexible facilities that ran 
accommodate periodic equipment and 
curriculum changes. 


2 


2 


6 


31 


35. Curriculum Is articulated with related 
curricula In 4-year Institution programs. 


ft 


7 


4 


11 


36. Faculty have previous teaching experience 
In Industry, education, or the military. 


8 


7 


3 


3 


37. Cooperation Includes the loan of 

business/Industry personnel to serve 
as adjunct faculty. 


5 


2 


0 


1 


38. Budgets are separate from other technical 
program budgets. 


22 


4 


0 


1 
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Table 2— Continued 



Level of Practice 





Indicators (Rank Order) 


Low 


Moderate 


High 


Very High 


39. 


Cooperation Involves joint Industry 
faculty participation at conferences, 
trade associations meetings, and pre- 
sentations to other groups. 


12 


12 


4 


1 n 


40. 


Faculty serve as consultants to business 
or Industry. 


7 


14 


8 


1 n 
xu 


41. 


Curriculum Is articulated with secondary 
fetechnical or vocational courses. 


12 


7 


3 


3 


42. 


Faculty participate in programs to enhance 
their teaching skills. 


8 


18 


2 


11 


43. 


Curriculum and Instruction use conmuter- 
assisted Instructional systems. 


16 


6 


0 


3 


44. 


Curriculum and instruction incorporate 
self-paced individualized learning 
materials. 


19 


3 


2 


1 


45. 


Faculty publish articles or books on 
topics in their technical field. 


12 


12 


1 


2 


46. 


Faculty conduct funded research activities 
in their technical field. 


6 


4 


0 


0 
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groufSfTOfJlfgrs""*""" summarize broad levels of practice for each 

dist??ss?i;sLrr5?j/tV?^r?si?iwi:^:"*°"" ^-'^^ ^-"'«^ 

0 Majority of proyrams with practice levels above 51 percent 
—faculty attend conferences/workshops/seminars 
-provide fully equipped labs and work stations 
-curriculum reflects the newest developments 
—facilities and equipment same as type in industry 
-promote success, of grads as recruitment aid 
-curriculum incorporates performance-based approach 
0 Majority of programs with practice levels below 51 percent 

—frequent input from advisory committees 

-budget includes funding for equipment update 

—curriculum stresses problem-solving abilities 

—recruit and enroll superior students 

-customized training for business and industry 

were1o™"d'Sc'c:?5[^;j?°tl"f:,;r,'Sr"- '"""'^ ''"'"'^ 

0 Majority of programs with practice levels above 51 percent 
--establish limits on class size 

-facilities/equipment allow integration replication of workplace 
—budgets include funding for new faculty 
—faculty have 3 or more years work experience 
-curriculum develops core skills then specialized skills 
"faculty salaries are competitive with private sector salaries 
—faculty stay informed about comparable programs 
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—faculty are tnenibers in professional/technical education 
association 

—facilities accommodate periodic equipment and curriculum 
changes 

• Majority of programs with practice levels oelow 51 percent 

—place students in basic skills classes 

—receive vendor assistance In implementing systans 

—faculty involved in industry work or projects 

—private sector support for equipment 

—special courses to strengthen math and communications 
ski lis 

--recognize student dedication and motivation 
--include grants to purchase equipment 
--collaborate with high schools 
--funding to hire laboratory aids 
--faculty hold professional degree 
--student work experience at local business 
--curriculum stresses interpersonal skills 
--lab assistants set up and maintain equipment 
--equipment available to bu«;inpss/industry 
--articulation with 4-yf.ar programs 
--faculty have previous teaching experience 

^c?^rli':^\l Jft^roi;'ng:''"'°'' ""'^^ '''''^ ^^^^^ 

• Majority of programs with practice levels above 51 percent 
NONE 
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0 flajority of programs with practice levels below 51 percent 
—industry personnel loaned to faculty 
-budgets separate from other technical programs 
-industry/faculty cooperation at meeting/conferences 
-faculty consult with business/industry 
-curriculum articulated with secondary programs 
-faculty participate in programs to enhance te ching skills 
—use computer assisted instruction 
-instruction incorporates self-paced learning materials 

Findings and Conclusions 

Of th'r?n^d"Lt7r?:i55'sr;i)P^is^%^,iri^ TtLVrT; °" ^ 

the upper half of't^e ranMn^fniXr'^ \'he^^ a^ f °n"ic7o^" 
were in the upper half of the lower 22 indic^-Mrs on JJ^^'Jf^j;"'^^"^^^''^ 

The 15 indicators represented 5 of the 6 categories of indicators 
according to the following distribution. "'•^aof^ies or indicators 

0 Faculty, 5 

0 Facilities/equipment, 4 

J Curricul Lin/instruction, 3 
0 Students 2 

0 Budget, i 

Dara}lPl'?2l'^i?rj.'''^- ' majority of programs above the 51 percent level 
parallel the relat.ve importance levels assigned to the indicator thft ^ 
more important indicators were being implemented at high levels of Trlctlce. 

Allowing for the practical reality that a lower level of oractice is 
Zl\'ZT''' '^'''^ ''''''' ''"^^ indicator ! p ograSs pr ti es 

ndic ?ors b"v rdn' r^'' importaSce'assign'ed to the 

indicators by faculty. In a time of scarce educational resources 

'nc^ude "I'tM^'^t^H '''''I'' ''''' technological chan es 'the programs 

^ur cS?uI TheJ tSi/'' ^''"'^"^ '^'^^ °" ^'^'^'y^ equipmentfand 

curriculum. These three areas represent the backbone of a solid program. 

"hp f. cT°'^^ ^'"^ indicators from the first 11 "essential" inSica?ors 
Soar m he' !rn J I''''' d«^«1°P-«"tal basis for a high-technof y * 
program. The second set of majority level indicators reflect key 
operational and program enhancement features. Again the focus sppms ho k,. 
on emphasizing those characteristics and practices that proSSce anS susLin 
a fundamentally sound education.! program. ^ 
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Recommendations 



rnnci!;°^ preceding analysis of the survey results, and with 

rS r mTacuuJ^'tS.'? "'"^ ''''''' "^^^"^^ ''^- ^'^^ te hnology 
program faculty, the following recommendations are offered: 

° I5pen^'ve°e3ScatfInfi'i2l!l'''"°^?9y program is a long-term and 
;h«;2 V endeavor. Success of a program deoends on 

the^l'ca??onaf n^M^.f^'""';;^ '''' substant?a7col??Srnt ?"rom 

iill hrrl JSe iraSu^lpf l?\h"^ P'^"''^^ companies that 

will mre the graduates of the program. Without a high level of 

that can be obtained should be located »nd hired. Adeouite funSfna 
^Soitfbria;!^SjJ^dn„*E5e'5S5;*t"!'°" - ""^ -Mr?,'e"?d 

bl^'reJleiL' in"llrr«';r;''.V'" equipment should 

™srsn^,t7^rrL::ai?:i:'„i°3snf'?hrr4o"ai^"„:jj^'' 
Ki:tir*p--;. - ^^^^^^^^ 

and other such things .,ay be donated for models But " they wo r 

Ar Zn J' ''PJ'''^' "'^^ P'-og'-^'" and CO serve fLs 

for the purchase of essential new equipment. In any case thl 

f'JrJf'l^fmo'n't-h".' ''''I °' ' high-JecSnolo y pro ^"a'n'd ng the 
12-24 months reach or exceed one-half to three-quarters of a 

w ^be in olMd '° ^^^O'OOO)' substanti^ly'^M her cos s 

will be involved if facilities construction or modifications are 

■ Tnf fhf e''"iP'"e"t. ana materials may form the base or 
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Uch'^icl??i^ui; fo^'?"^P""?? ^? ^1°"^ ^"^"''e a sound program. A 
technically up-to-date, well-planned program of study including a 

skim^^SL''^^'? ?" '"'l^'^"^ ^"^ documentation of the knowledge 
rnln L'. ^J^^]^^" ''e<'"i''ed of graduate technicians is needid ?o 
fS !hl£ L^k'^hP'^^'':: °^ information and resources 

tr?^n^il ^° ''"'^^ ' ^"'^^^^ curriculum include other similar 

indusJrJ^rSJnl'""' ^°11«9«. ^"^^"ess or 

industry training programs, military programs for nonclassified 

proiects"'Ea?!l oy^ihllf^' "'"P"''^ ^f[:°"9^ ^^^^''^l O'' state funded 
Jlcf . ;i :^ 1 '^^"^ researched to locate the 

SHHJt?:;^^^'''^: materials to support the educational process. In 
addition, vendors and manufacturers usually can and do provide basic 
training and operations manuals that can be adapted. 

Following the start-up of a new high-technology program, freauent 

Irlnrlr Tl^ ff.^^''" enhancement and maintenance of tSe 

program Activities should be pursued that encourage (1) clos^ 

llrnnnt T ^'^f '"^ ^dustry, (2) artlculatir.. wl-h ' 

secondary and higher education procrams, and (3) the nevelooment of 
llTfll^^ jn<l. supportive educational se^vicesVVsLdent ReneSll 
.uSn^nt^H^i?^'"! "P^'^' °^ ^'""^^^ be encouraged and 

supported through cooperative ventures with universities, research 
centers, industry training institute, and travel to other exemolarv 
ra?tw; ""Prrr"'' cumculm'structure an5°instruc?ionS 
?eS?pi ann'J^i'i'' be systematically accomplished through a critical 
!ir ^el^-^^3l"ation process that includes faculty, student 
and employer input. Both the content and delivery of the 
instructional process should be reviewed to identify effective 

are essentiaT?i%^P°^' ^hese activities 

are essential to the quality of the program as it matures and nrows. 

i?.nn?nr^%.'?"r? ^ducational practices, implemented through careful 
blsin«?/inl^J/^^ ^"^^ ^^PP^'^ °^ institutional leadership and 
a a af tv nron "T"'*^ fundamentally essential compoien of 
?h2 nrlJri ; V '"^ °^ essential elements is missing 
the program and its long-term success is in jeopardy of failing. 
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CHAPTER 3 



A PROGRAM ASSESSMENT PROCESS 



Purpose of Assessment 

«i*.--«»I!f^J;;^f^*'"°^°l^ programs In posf^econdary Institutional settlnas are 
sub,ect to forces from several groups of Internal and external variables 
The groups of variables that Impact on programs Include the following: 

• Institutional mission and capacities 

• Technological practices and trends In industry 

• Student abilities and needs 

• Employer demands and needs 

^udllaVn, ^f"",?; pL'^.f" 5""'^^^' '^''^^^l" ^^^^ Influence the character 
JrouSs of ^H^Ki.^ •''^^ran. A basic tension exists between the 

J ^ J 5 " ^^J^ " competing forces on a program. For 
iSlona JrnJr"?I°^A'^'"3"' ' ''«P°"d exer?ed on ihe 

aSlnS LdUlnn^i / ?'^T^ ""^S^' "P^^^^"9 curriculum. 

?a^i tv M rftpH rl?' '"^^^^ providing Inservice training fo^ 

the aoD^ODr ftp rpcn^^r".?'^ f^'^^^ P^'^^rams from implementing all of 
tne appropriate responses, thus inpacting on program capacity and quality. 

J''^ another dimension, labor market changes, can increase or decrpaiP 
the number of students enrolling in various technolo^ programs. The end ' 
1nstructIrs"'liT''T"' cla ses and 

s.;e^P^ 0^^^^ -;nr?j;? -fn^c^^ss^^^y^T^n^^^ia^sVi^^JL- 
col 1^I1hiT"h' '"'"r ^" ^^''''''y D^'nis for local 

A? -esourcra l!?l?n'lrr/r'^"' ""'^ ^'"''''^ '"''^''^ accordingly. 
rLionses to thP.P Ir^^^ ^ ""'^^ regarding high-technology program 

EosSSnp . Jij!^ ^^Pf' changes, other programs may have to 

u JT/ Improvement. ( m a time of declining or 

limited resources, hard Irade-off must be made.) eciining or 

variabres hive 'a'Jpn^pnl-^"'. "hT^"^ ^'"^ "^^''"^1 internal 

vanaoies have a tendency to drive programs toward a central mod'> of 

should provide answers to planning and revision questlonsTnd shSSrd provide 
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Assessment Approaches 

suggested approaches to conducting a self -assessment of a hiah 
technology program are based on the following criteria: ^ 

0 Be easy and simple to conduct 

0 Be conducive to faculty acceptance and use 

° settings"''^^ ^° different technology programs and institutional 

rtiffJ^rr ^^"5''?^ approaches are suggested in order to accommodate 
different sized faculty groups and institutional arrangements and schedules. 

rI^!f?^''^®:^''°"''" ^PP'^oach is intended for settings in which 
(1) re atively large numbers of faculty (seven or more) are teachinn in th« 

Tafp r? time'r^°?f '^^"'^^ lo™itVlm5?rsu"ls "o 

[6) part-time faculty are away from campus most of the time. 

(\) tlaXilH^lhr^'i^" ^PP'^oach is intended to accommodate settings in which 

2 thev ?e on "hp ?f ^''"^'^ '^''^ ind v du? . 

l^; tney are on the same campus most days of the week anH n> thaw h>„« 



activities. 

lU suggested for use in settings where 

ilLJl f^Vll ^'''^'^ ^0 ^^if*" members in the same hiqh-technoloov 

toaeth;; ifl'''^ ^"^ (3) they spend cons SeraJle Ume 

together discussing program plans and activities. 

Larv,e Group Approach 

The large-group approach will best fit the needs and schedules of 
t^ serral'hS 'r / II I' frequently spend large mounts of 

orThif! LrL together. Large faculty groups usually consist of two 

?LJ ^P^r^^l^""'^ ^^^^^ ^^""ilar or related courses and can meet 
frequently to discuss their instructional responsibilities. The large-arouo 
approach is intended to capitalize on the frequency and closeness of the 
team relationships within the large faculty groups! 

and tJJrlIJ^^^°n^"°I'''"'^°r "^^^^^ ^° expedite several functions 

and tasks and to provide special assistance to off-campus and part-time 

tlon and In of TJ I'^V^^^^^' ''^^^ responsible for ensuring coopera- 
JSs tSal chlnfrK^ °' a 1 concerned faculty. A general set of steps and 
time ug ested ''''''"^ ^''''^'^^ <^^ble 3 with approx ma e 
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er|c 



step 



6. 



TABLE 3 

U\RGE-GROUP SELF-REVIEW PRXEDURES AND TASKS 

^"•^ I Time in Days 



thf Seynts and n nio ' "T^ suggesting and explaining 14 to 21 
.H^nfcf l purpose of a program review. Faculty/ 
administration may vote on a motion to conduct a review 
Agreement should be obtained from a large majority 

tlil^^l^^L^lo: to°rvl"2?^ ''^'''^ --^^ 

?o^VuoT. '.ii^^'Ir^ °^ assessment materials 2 

to supply all faculty members ana advisory panel me-nbers 

lToUilMl2 "»et1ng. Hold the meeting and l to 5 

IflJc assessment process and schedule of 
events. Emphasize the fact that the process is 

Dl^nninn^^ f'/^' T^^''^ Improvement and future 
planning and Is not Intended to Identify a poor 

pl^Ses?^'"'^'"'" assessment materials and explain 

Designate a location where the assessment foms are to 10 

4s'o^'nser*AffSV"'' ^^^"late the 

responses. After results a-e tabulat3d. the fonns are 
to be returned to faculty for their use. 

ll^r^l^ ^'^'"l^y responses and prepare 7 

handout materials Indicating the appropriate program 
data from the tables In this publication. 

Distribute to all concerned faculty and advisory in 
personnel copies of the assessmentVesults and ^ 
comparison data from the tables. Allow 5 days for 
faculty to review results; encourage the development 
of questions for discussion. vciupment 

Schedule and convene a general review meeting Includ- 1 
Ing the program advisory com.nlttee members to discuss 

af? /mf;?iS°"]'^'J"'"''P''^^^^^°" and actions 
at the meeting, develop an agenda of Issues to hP 

reviewed/studied, and form faculty te ^ or cSm^ttees 
to develop recommendations. committees 
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Table 3- -Continued 
Step I Task 



Time In Days 



10 



Distribute team/committee recommendations to all lo 
faculty for their review and consideration. 

Schedule a final meeting to solicit acceptance of 1 
recommendations and schedule development and/or 
revision actions. Assign or request volunteers to 
carry out actions according to nonnal procedures and 
policies. 

An estimated time span of 66-78 days would be required to execute a program 
review procedure, according to the steps presented above. The steps are 
ral suggestions that may. In many settings, be completed sooner than 
uimated. A large faculty (15-25 members) might well require more time for 
distribution and collection of materials. The amount of advance notice 
required to schedule a meeting will also vary according to institutional 
schedules and practices. 

Regardless of the minimum time required, it Is strongly recommended 
that the process be conducted in an efficient manner, but It should not 
become a burden to faculty with a full schedule. Program renewal and 
improvement Is an ongoing process and the assessment procedure should flow 
into the nonnal schedule and pace of events involving faculty. 

Small Group Approach 

A °^ °^ located on the same campus may 

nnd the less-fonfnal , small-group approach appropriate to their needs and 
style of working together. Thi tasks are based on the assunptlon that 
smaller groups can find time to meet frequently (twice a week) for 
discussion and planning sessions of 1-Z hours. The tasks In table 4 are 
suggested as a general set of activlt.is for a small -group approach. 

TABLE 4 

SMALL-GROUP SELF-REVIEW PROCEDURES AND TASKS 



Step I Task 



Time In Days 



The appropriate admlnlstrator(s) should be Informed as 
necessary. A lead member of the faculty group should 
review this publication and initiate a discussion of 
the self-assessment procedure and its benefits. 
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step 



4 

5 



8 



Table 4- -Continued 
Task 



Time In Days 



«'eslSp"nJ^.^H°"P 'Sree to conduct the self- 

n.#.'n.^f- ""^ P®''^^" 5^°"!^ '-ead this 

The group should meet and set up a schedule to comolete 

duDlir.tp?^"i Maten-al. shouM be ^ 

duplicated and distributed to faculty and advisory com- 

r t'ru^^ra'nT regarding'the ass^s^e^t ' 

response procedures should be resolved 
person should be designated as facilitator ?o 
collect and compile results. 

assP.I^lpi;!^'"'' committee member should complete the 
assessment form and return it to the facilitator. 

duM?hl^^^'^°r compile-summanze the results and 

distribute copies of the totals to other faculty and 
advisory committee members. ^ 

After each member ,.as reviewed the results, t^ - aroua 

rSla;edTssu.'r'"p?° 'H'''' l-PHcations and ' 
related issues. Plans for revisions, or further infor- 
mation-gathering activities, should be developed. 

tionI'L"i^nnT''^i;'.'^°"^^ summarize their delibera- 
tions and proposed improvement actions. A letter 

^i'lJL"^^i^^' P^'"^ 5^^°"'^ be sent to the appropri- 
ate administrator for review and approval as SeeS. 

After approvals are received faculty should imolPmpnt 



5 
5 

10 



10 



10 to 90 



groups of faculty teachl^Sln ?h. i^™""''" ."'"s l>etween small 
usually not needM =2 \, "™ Program. Excessive formality Is 

and mate plans L facS shoS^^'dfr 

to the assessment fom^'and'othe^ prSJr^ Hjf i""^"""-- t""-- --esponses 
regarding future progr^ d1re°c\^'^™s^°ri1gh^"oVXir;7t1^^1^n"s"^^^^^^^^^^^^ 

Individual Approach 



can ca 



l^r^^ ^uran-l-d^fSuaTo? te^: a^^c I^k^^e 



id 
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Si^Sr^^^^^P^^Se of the approach •»$ that it takes full advantaae of thp rin«:p 
retationship among two or three fcculty members in the sam2p?Sg?Im: The 

n?^"ho°^n5^^^^''P''°^'^^ ^"^^^^'^ ^^^"^^^ ^" Item-by-nem discussion 

of the indicators, related program c^ata, and their own proaram practices. 
The steps/tasks in table 5 are suggested. 



TABLE C 

INDIVIDUAL SELF-REVIEW PROCfDURES AND TASKS 



Step I Task 



Time in Days 



Fach faculty member should review thi? publication and 5 
make a personal copy of the assessment materials ror 
future reference during discussion sessions. Admini- 
strative approval should be obtained if needed or 
desired. 

Faculty should meet to discjci their general concerns, 1-2 

objectives and preferertces regarding the assessment 

process. The group 'should arrive at a consensus 

regarding their app-oach and time lines. Advisory 

committee members should be involved in the review 

process. 

Faculty and committe«? members should meet again, i 
according to their own schedule, and begin substantive 
discussions of the inditatcrs in each category. Dis- 
cussions can be limited to one category at a time. The 
data on the overall importance rankings and program 
specific ranking should be reviewed and compared to the 
local program practices currently being followed. 
Differences and similarities should be noted and 
recorded for each category of Indicators as they 
are discussed. A consensus rating should be re- 
corded on the- assessment form to indicate faculty 
opinion. 

Faculty and advisory panel members should meet to 3-5 
discuss tne list of simll-irities <ind differences 
ar.d consider alternative (lourses (if action for each. 
(This activny may be done at several different 
meetings tc avoid overly long sessions). 

Based on the preceding discussions, a tentative list 3-5 
of high priority actions and revisions should be 
prepared and reviewed. The list will represent a 
program improvement action agenda for a speci^'ied 
period of time (quarter, se .ester, year). 
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Table 5- -Continued 
Task 



The list of actions should be presented to the 
appropriate administrative officer for review 
approval, and support as dictated by policy. * 

upon approval, faculty should proceed to implement 
actions according to plans and schedules. ""P'^""^"^ 



I Time in Day 



10 



10 



The forms that have been develooed for ii«:p in t-h^ c«if 
are presented in appendix F. "''*^'°P^° "se m the self -review process 
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APPENDIX A 
PROGRAM LISTING 
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Nominated Techhology Programs 



Lasar 

Camden County College 
P.O. Box 200 
R'ackwood, NY 08012 

Pikes Peak Community College 
5675 South Academy Boulevard 
Colorado Springs, CO 80906 

University of New Mexico-Los Alamos 
4000 University Drive 
Los Alamos, NM 87544 



North Central Techlncal Institute 
1000 Campus Drive 
Wausau, WI 54401 

Triton College 
2000 5th Avenue 
River Grove, IL 60171 



Microelectronics/Electronics 

Columbia Basin Coll^ge 
2600 North 20th Avenue 
Pasco, WA 99301 

Durham Technical College 
1637 Lawson Street 
Durham, NC 

Gulf Coast Community College 
5230 W. Highway 98 
Panama City, FL 32401 

Hillsborough Community College 
Pavilion Building, Room 1042 
3405 W. Buffalo Avenue 
Tampa, FL 33622 

Kansas City Kansas Community College 
7250 State Avenue 
Kansas City, KS 66112 

Nashville State Technical Institute 
120 White Bridge Road 
Nashville, TN 37209 

Pima Community College 
P.O. Box 3010 
Tucson, AZ 85705-3010 

University of Akron 

Division of Engineering & Science 

Techrology 
Akron, OH 44325 



Daytona Beach Community College 

P.O. Box 111 

Daytona Beach, FL 32015 

Durham Technical Institute 
Analog Devices 
Greensboro, NC 

Hagerstown Junior College 
Hagerstown, MD 21740 



Honlulu Community 

874 Dillingham Boulevard 

Honolulu, Hawaii 96817 



Mesa Community College 
1833 West Southern Drive 
Mesa, AZ 85202 

Parkland College 
2400 West Bradley 
Champaign, IL 61821 

Spartansburg Technical College 
Box 4386 

Spartansburg, NC 29305 
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Robotics 



Illinois Central College 
East Peoria, IL 44325 



Jefferson College 
Box 1000 

Hlllsboro, MO 63050-1000 

Wake Technical College 
9101 Fayettevllle Road 
Raleigh, NC 27603 



Illinois Valley Community College 
Rural Route #1 
Oglesby, IL 61348 

Niagara County Settlement Road 
3111 Saunders Settlement Road 
Sanborn, NY 14132 



Electromechanical Engineering 

Cincinnati Technical College 
3520 Central Parkway 
Cincinnati, OH 45223 



Montgomery College 
Germantown Campus 
20200 Observation Drive 
Germantown, MD 20874 

Thomas Nelson Community College 
Hampton, VA 23670 



Fox Valley Technical Institute 
1825 Bluemount Drive 
P.O. Box 2277 
Appleton, WI 54913 

North Shore Community College 
3 Essex Street 
Beveraly, MA 01915 



Engineering Manufacturincf 

Butler County Community College 
901 South Haverhill Road 
El Dorado, KS 67042 



Delaware Technical and Community 

Col 1 ege 
Newark, DE 19702 



CAD/CAM 



Anne Arundel Community College 
101 College Parkway 
Arnold, MD 21012 

Brookdale Community College 
Drafting Design Department 
765 Newman-Springs 
Lincroft, NJ 07738 

College of Lake County 
19351 West Washington Street 
Grayslake, IL 60030 



Bellevue Community College 
P.O. Box 92700, Room A 202 
Bellevue, WA 98009 

Chattanooga State Technical and 

Community College 
4501 Ami col a Highway 
Chattanooga, TN 37406 

Moraine Park Technical Institute 
235 North National Avenue 
Fond du La:, WI 54935 
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New Mexico Junior College 
5317 Livington Highway 
Hobbs, MN 88240 

Niagara County Community College 
3111 Saunders Settlement Road 
Sanborn, NY 14132 



New River Community College 
P.O. Drawer 1127 
Dublin, VA 24084 



Engineering Technology 

Hocking Technical College 
ceramic Technical Department 
Nelsonville, OH 45?d4 

University of Cincinnati 
College of Applied Science 
ML i03 

Cincinnati, OH 45210 



Honolulu Community College 
874 Dillingham Boulevard 
Honolulu, HI 96817 

York Technical College 

ghway 21 Bypass 
Rock Hill, SC 29730 



Computer 



Genessee Community College 
1 College Road 
Batavia, NY 14020 



Greenville Technical 

Col lege 
P.O. Box 5616 
Greenville, SC 29606 



Community 



Milwaukee Area Technical College 
Technical Division 
1015 North 6th Street 
Milwaukee, WI 53203 

Memphis. TN 14020 



Glendale Community Colleae 
6000 West Olive Drive 
Gler.iale, AZ 85302 

Kapiolani Community College 
Honolulu, HI 96814-2859 



Springfield Community College 
1 Armory Square 
Springfield, MA 14020 



Manufacturin(j 

Greenville Technical College 

^??,5615. Station B 
Greenvil le. SC 29606 

'toraine Valley Community Col lege 
Pales Hills, IL 60455 



Johnson County Community Colleae 
12345 College at Quivira ^ 
Overland Park, KS 66210 

Northern Virginia Community College 
Annandal Campus 
8333 Little River Turnpike 
Annandal c, VA 22003 
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r.>ck Valley College 
2812 19th Avenue 
Rcckfnrd, IL 61108 



Weber state College 
Ogden, UT 84408 



Services 

Catonsville Community College 
800 South Rolling Poad 
Catonsville, MD 2lk.28 



Glendale Community College 
6000 West Olive 
Glendale, AZ 85302 

New Mexico State University 
Box 3DA 

Las Cruces, NM 88003 

Spokane Community ^^iiege 
N. 1810 Green Sf jet 
Skpokane, WA 992 0 7 



Delaware Technical and Communit 

Col lege 
P.O. Box 897 
Dover, DE 3^903 

Honolulu Community College 
874 Dillingham Boulevard 
Honolulu, HI 96817 

North Central Technical CcHege 
P.O. Box 698 
Mansfield, OH 44901 



Other 

Clayton Junior College 
P.O. Box 285 
Morrow, GA 30260 

Delaware Technical and Coromunity 

Col lege 
P.O. Box 897 
Dover, DE 19903 

Orange Count/ Community College 
115 South Screet 
Middletown, NY 10940 

Piedmont Virginia Community College 
Route 6, Box lA 
Charlottesville, VA 22901 



Cuyahoga Community College 
/OO Carnegie Avenue 
Cleveland, OH 44115 

Lorain County Community College 
1005 North Abbe Road 
Elyria, OH 44035 



Piedmont Technical College 
Drawer 1467, Eme/ald Road 
Greenwood, SC 29648 

°ikes Peak Community College 
5675 S. Academy Boulevard 
Colorado Springs, CO 80905 



Hea' th/Biological Science 

County College of Morris 
Route 10 and Centergrove Road 
Randolph, NH 07869 



Delaware Technical and Coromunity 

College 
''.O. Box 897 
Dover, DE 19903 
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Johnson County Community College 
1J345 College Boulevard 
Overland Park, KS 66210 

Owens Technical College 
Caller f^jmber 10000 Oregon Road 
Toledo, OH 43699 

Schoolcraft College 
1G600 Haggerty Road 
Libonia, MI 48151 

Technical College of Alamance 

P.O. Box 623 

Haw River, NC 27258 



Maricopa Technical Community Collpqe 
108 North 40th Street ^ 
Phoenix, AZ 85034 

Phoenix College 
1 Madrid Plaza 
Mesa, AZ 85201 

Stanly Technical College 
Route 4, Box 55 
Albermarle, NJ 28001 

Wilbur Wright Collegp 
3400 North Austin 
Chicago, IL 60634 



Communications 

Jefferson College 

P.O. Box 1000 

Hil Isboro. MO 63050-1000 

West Virginia Institute of Technology 
Com.Tiunity and Technical College 
Montgomery, WV 25136 



Mercer County Community Colleqe 
P.O. Box B s» 
Trenton, Nu 08690 
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APPENDIX 8 

QUALITY INDICATOR 
VERIFICATION QUESTIONNAIRE 
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\ NATIONAL SUUJn Oy HK^H iFOfNOLOGY PKOGRAM CHA«At T EK I Sf iLi. 

of each on the 7.po,nt scale ora-,ny I c 1° around the o on I" 's '''' importance 

somewhat interrelated, pl.ase avoid having a of yo r nnn 's?S '"""S" "^"^ 'tems ,na> ■,e 

J!l of these Items are of at least slight nnoortance Zll V •• ^ '"^'il'" that 

Of each uem in comparison to the ot e i X ^'sec^'on ' ''' "^ '° "'^ ^^'""^ -mportar.ce 
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' ' Extremely Importdiit- 
4 =■ Modfcrately Important- 
l = Slightly Important — 



SECTION ONE: FACULTY 

A faculty member in a hiyh-technology program -ihould- 
1. he an active .^-mber of a professional or technical education association 
L have previous teaching experience in industry, education, or the miluary 
i. have a professional degree -n a technical field related to the teaching area 
4. take courses in education to enhance teaching skills or to develop ne- ones 

TrZ.V.r,'''' ''''' "'^""'"S conferences, workshops. 

6. stay informed about similar technical education programs ,n other institutions 
K serve as a technical consultant to business and industry 

B. have at least 3 years of recent work experience in a job r3lated to the teaching area 
9. conduct putltc or privately funded research m the technical f-eld 
1". puohsh articles or books on topics in the technical field 
; write in) 



SECTION TWO BUDGET. RESOURCES, ANL SUPPORT 

The budget, resources, and support for a high-technology program should- 
1. include grants to purchase special equipment 

^. include follow-up funding to upg- ade equipment as the program matures 

3. provide funding for new faculty positions 

4. be Sep. -ate from other technical program budgets 

5. be determined by faculty negotiating directly wUh top-level administration 

6. orovide fu.ijs for laboratory technicians to maintain facilities and equipment 

:t:"r,S:?e\';??^r^^^S?L"'"' "•^-^ -^"itive 

f wr I ' e in) 



bECnUN THREE BUSINESS/ INDUSTRY COOPERATION 
Couperation between a high-technology procram and business/industry should include- 
1. frequent input from <n advisory committee of business/industry peoo'e 
^ student participation in planned work experiences at local business/industry ,ites 
!. loan „t businesvinaustry personnel to ser . as adjunct faculty 

is;;\an^:Tt;:;"' .--sentations at business and industry conferences or trade 

pJoj-c^rtrfa?^ tTe'::^:cc'u^^a";;-7 ^ir--^ — - and 

rI:rte?;::Sfogy "'''°"'"*' ""^^^^^ "Py--^-^ -^^stry personnel in a 



private sector support through donations of equiprent and/or funds 
discounts on equipment and merchandise from vendors 
equipment loans, gifts, and grants 



(write in) 
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1 2 J 4 S b 7 

1 ? 3 4 b b 7 

1 ^ 3 4 b 0 7 

1 2 3 4 b 6 7 

1 2 3 4 b 6 7 

1 2 3 4 b 6 7 

1 2 3 4 b 6 7 

^ ^ 3 4 5 6 7 

1 2 3 4 b 6 7 

1 2 3 4 b 6 7 

1 ^ 3 4 b 7 
1 2 3 4 b n 7 



1 2 3 4 b 6 7 

1 2 3 4 5 6 7 

1 2 3 4 5 6 7 

1 2 3 4 6 6 7 

1 2 3 4 6 6 7 

1 2 3 4 5 6 7 

1 2 3 4 5 6 7 

1 2 3 4 5 6 7 
12 3^567 



1 2 3 4 5 6 7 

I 2 3 4 b n 7 

W 3 i S ^ 7 

I ? 3 J b n 7 



1 2 3 



h 1 



W 3 4 f) 7 

W 3 4 b 6 7 

1 2 4 5 6 7 

1 2 3 i b 6 7 

W 3 4 b h 7 

I ? ' i 6 7 
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? « Extremely Important - 
= Moderately Iinportant- 
I = SI lyhtly Iinportdnt — 



SECTION FOUR- ACUITIES ANO EQUIPMENT 

Facilities and equipment in a nigfi-technology program should-- 
l. provide fully equipped study and work stations for student«i 



I 2 J 4 t) b ? 



2. 5e the same as or very similar to the equipment used in bus.nesb „r industry I ? i 4 b b 7 



3. receive technical support from vendors to UMlement systems, hdrdwar^ .ottwarH 
and/or applications ' 



1 ^ 3 4 b b / 
[ / i 4 b b / 



4. be set up, operated, and .wintained by technical support .taff employed by the .olle.j^^ 

5. be designed to provide .mxirnum integration of equipment and technical systems 1 ^ 3 4 b b ; 
b. provide space for optimum hjnds-on Earning activities for students I ^ 3 4 b b / 
7. feature flexible buildings to accommodate periodic changes in equipment and curriculum 1 2 3 4 5 b 7 
^' ^sc^edi^ed^a^^^''""'^'"**"'^'^ personnel for instruction and demonstration purposes on 12 3 4 5 6 7 

(write in) 



1 2 3 4 b b 7 
1 2 3 4 5 b 7 



SECTION FIVE: CURRICULUH AM) IJISTRUCTIOH 

The curriculum in a high-technology program should-- 

I. Incorporate perf onMnce-^/*sed training objectives 1 ' 3 4 5 6 / 

^. represent the newest technological developments and applications 12 3 4 5 6/ 

3. :.e art'culated with secondary school pretechnlcal Lour s 1 2 3 4 5 6 7 

4. oe articulated with related curricula in 4-year institutions 1 2 3 4 b 6 7 

5. be designed In concert with local industry leaders 12 3 4 5 6 7 

6. st'*ess the development of problem-solving abilities 1 2 3 4 5 6 7 

7. include special courses to enhance math ind communication skills 12 3 4 5 6 7 

8. incorporate self-paced learning materia)- 12 3 4 5 6 7 

9. be sequenced to develop core skills first, then specialized skills 12 3 4 5 6 7 

10, use computer-assisted instructional systems for indivi-. ized learning 1 2 3 4 5 6 7 

11. stress the development of interpersonal skills 12 3 4 5 6 7 
1^. include courses in the behavioral and management sciences 12 3 4 5 6 7 

write in) 



1 2 3 4 5 b 7 
1 2 3 4 5 6 7 



^tCTION SIX: STUDENTS 

'he recruitment, selection, and support of students in high-technolo<j> programs should-- 

1- follow normal policy regarding minimum admission requirements 12 3 4 5 6 7 

2. establish controls on class sizes 1 2 3 4 b b 7 

3. provide for diagnostic testing and placement In developmental skill classes to 

assist students 12 3 4 5 6 7 

4. i.iclude collaboration with high schools to prepare students more fully for post- 
secondary education 12 3 4 5 6 7 

disseminate information and products to high scnools to attract and motivate 

superior students 1 2 3 4 b 6 7 

6. -ecognize students' dedication and drive as an importance factor in addition 

to intelligence 12 3 4 6 6 7 

7. allow the department to control its own admission process 12 3 4 5 6 7 
<i. use the success of former students as a recruiting aid 1 2 3 4 5 6 7 

'"^ 1 2 3 4 5 b 7 

W 3 4 5 6 7 
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APPTNDIX C 



INDICATOR RATINGS 
BY PROGRAM AREA 



HIGH TECHNOLOGY QUALITY INDICATORS 
IMPORTANCE RATING BY PROGRAM 



Faculty 
1 



Faculty should attend conferences, workshocs or 
seminars to keep up to date in their technical fi, 

Faculty should have at least 3 years of recent 
work experience related to theirjeacSi-ng'area. 

Faculty Should hold a professional degree in the 
technical field in which they teach. 

oT?e!'hn?ca?^P..':r,;-^^'' ^" ' professional 

or te^nnicai education association. 

tP^Unfr,?''^"^'^ stay Informed abo.ut comparable 
technical programs in other institutions. 

Faculty should have previous teaching experience 
in .ndustry. education, or the military. 

or?nSist?y°"'' ''''' consultants to business 
llirXT^lt l^li'^'^ to enhance 

1n"tJ:^r^Je°c"l^ic^a°r??e'i;""^^^ '^^"^^^ '^'^^^'^^^ 



2 
3 
4, 
5. 
6. 
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HIGH TECHNOLOGY QUALITY INDICATORS 
IMPORTANCE RATING BY PROGRAM 



Stude nt Recruitment. Selection, and Sunp nrt 

^' c!^^T^ recruit and enroll superior hiqh 

school Students (BPA of B or above). ^ 

2. Programs should promote the success of graduates 
as a recruitment aid. ouudueb 

3. Programs should establish limits on lecture 
and labora'.Dry class size. 

4. Programs should test and place students in 
basic skills improvement courses if needed. 

5. Programs should recognize students' dedication 
and motivation in addition to intelli^nce 

6. Programs should collaborate with high schools 
eduJatfon'.''""^''^ postsecondary 

7. Programs should follow normal admission 
policies in accepting students. 
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HIGH TECHNOLOGY QUALITY INDICATORS 
IMPORTANCE RATING BY PROGRAM 



Curriculum and Instruction 

1. The curriculum should reflect the newest 
technological developments and application. 

2. Curriculum and instruction should be designed 

in concert with local business/industry personnel 

3 Curriculum and instruction should stress the 
development of problem-solving abilities. 

4. Curriculum and instruction should be formulated 
on and incorporate performance-based objectives 
and evaluation. 

5. Curriculum should include special courses to 
strengthen math and communication skills. 

6. Curriculum content should first develop core 
technical skills. ^ 

7. Curriculum content should stress the develop- 
ment of interpersonal skills. 

8. Curriculum should be articulated with related 
curricula in 4-year Institution progra.ns. 

9. Curriculum should be articulated with second- 
ary pretechnical or vocational courses. 



10. 



Curriculum and instruction should use computer- 
assisted instructional systems. 

11. Curriculum and instruction should incorporate 
self-paced individualized learning materials. 
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HIGH TECHNOLOGY QUALITY INDICATORS 
IMPORTANCE RATING BY PRCGR.AM 



CO 



00 

o 



o 

CO 

o 

a: 



Bi iness/Industry Cooperation 

1. Cooperation sho.:ld include frequent input from 
advisory conri-,ttee of busin.^s/industry personnel. 

2. Cooperation should include the development of 
customized training programs for business/industry 
personnel. • 

3. Cooperation should involve faculty in business/ 
industry work experiences or projects to help 
maintain their occupational expertise. 

4. Cooperation should include private sector support 
through donations of equipment and/or funds. 

5. Cooperation should include student participation 
in work experiences at local business/industry 
sites. 

6. Cooperation should include the loan of business/ 
industry personnel to serve as adjunct faculty. 



7. 



Cooperation should involve joint industry-faculty 
participation at conferences, trade association 
meetings, and presentations to other groups 



6.4 
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HIGH rECHNULOCY QUALITY INDICATORS 
IMPORTANCE RATING BY PROGRAM 



Facilities and EQui p<»nt 



1. 



^' ^^^^l^^ies and equipment should be the 

same or very similar to the type found in 
business and industry. 

3. Programs Should receive vendor .^chnical assist 
anTaJp-lJSSs"*^"^ ^'^^^ ^^^r^^^s 

4. Program facilities and equipment should allow 

r aximum^integration and ?ep?icaticn^"}'.o';^p°race 

5. Programs should have lab assistant to set ud 
service, and maintain equipment 

^' ^^hPcT ="-iP"«"t should be available to business/ 
industry personnel for instn^ction and demSnstr!t(on. 

^' acrnS flexible facilities that can 

chants ' "''"^P"^" ^"'^ cur-iculum 
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HIGH TECHNOLOGY QUALITY INDICATORS 
IMPORTANCE RATING BY PROGRAM 



Budget. Res ources, and Support 

^' or^^SJ^'""'^-'""'^"^" follow-up funding to upgrade 
or jpdate equipment s the program matures. 

^' Pofitions!'°"^'' '"'^"'^^ ^""'^'"^ "^^^ ^^^"1*-' 

4. Budgets should include funding to hire laboratory 
assistants to maintain facilUies -.nd equipment 

5. Budgets should provide for faculty salaries that 
a'-e competitive with private sector salaries 

6. High tech program budgets should be separate 
from other technical program budgets. 
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APPENDIX D 

LEVEL OF PRACTICE 
SURVEY QUESTIO.iNAiRE 



73 



SURVEY OP HIGH THCHMOLOGY PROGRAM CHARACTIRISTICS 
PART 2 



ERIC 



N^a« of prograa 

Nam uf School 



Nana of Rciaponacnt 
Position or Title 



Thl« la th« Mcond qu«itionn«lre m the two-part eurvey of hlah i..^h««» 
det.r.ln. th. .^^t of ..ch ch.ract.rl.tlc f^.t exl.ti in viuourpJoir.'I 

for. r.fi.ct. th.lr i.port.nc. on the reeuit. of th^ Mrlt !a™! o?""* °' °" ^^Is 

Ing the .pproprl.t. percnt^ge for your hlah tech oroar!™ v ^' ^eapona to each Ite. by Indlct- 

it.... in tho.. c... PI...: indic^^^i:: ::ri^:r!:;it:°u~r "o'tVs "o" 

SKTIOM ONI) FACULTY 

PI— indict, th. pTcnf,. of r.,ul.r faculty l„ your high fchnoxovy rrogr... «ho, 

'""h.'^'.'cL^.^-Jii::^ • - - -P -P-to-a.t. «ith 

2. hold on. Of th. foXXcin, d.gr... in . t.chnic.l fi.ld r,Ut,. to th. .ubj.ct. th.y t«ch, ^ 

B.ch.lor d.,r« % H.m:.r. d.gr.. » ,h.D. d.,r.. » „th.r » 

3. h«»« thr.. or «,r. y«r. wor. .xp.ri.nc. r.l.t.d to th. cour». th.y t..ch7 

.to,y«r. , ,to5y„r. » 5to7y„r. » 7plu.y,.r3 » 



5. h.v. h.d pr.V.ou. t^chin, .xp.ri,nc. in .ny of th. following «tting.7 

oth.r coll.g.. » prlv.t. mdu.try % Military 

• -•"•••^-^ -hmd .auction ..«K:l.tlon r.l.t.d to th.lr 



Oth.r 



h.v., during th. p..t y«r, p..tlclp.t.d In . for«l progr.. to l^rov, th.lr t,.chlng ^lu., 
a. h.v., during th. p..t y«r, r.rv.J .. . t.chnlcl conwltant to bu.ln... or Industry? 
9. h.v., d.rlng th. p..t y..r, conduct.d fund.d r.««rch In th.lr t.chnlcl fl,ld7 
.0. h.v. ,v.r pabll.h.d an .rtlcl. or boo. on topic. In th.lr t.chnlcl fi.id, 
SKTIOM TIO, srODBITS 

Kor th. .tud.nt. in your progr.. pl«,. i„,ict. th, p.rc.ncg. of tho- who. 

1. obUln . position In th.lr t«:hnlc.l fl.ld upon graduation? 

2. r«|ulr. fln«ncUl aid to att.nd Khool? 

3. do not gr.duat. du. to 

.cd«lcdlfflcultl.._. flcncl.1 dlfflcuxtl.. _ » ..p,„^.„, 

4. .r. „11 p„p..., ,,,, ^^^^^^ ^ po^...o„dary progr.., 
:.. .r. puced in ,p.cl.l cl..«, to l.prov. th.lr b..lc .klUc, 

6. w.r. «,p.rlor high «hool ttud.nt. (gpa of "b- or abov.), 

cl... p.rtlclr.tlon » , p.rtlclo...„n 

"° oerticlpation % .tud.nt project 

t.ra ^p«ra % stud.nt .ffort 



_ » 
» 

% 

% 
% 



SeCTIOr THRKI, •USlHlSS/lHOOSTRlf COOPIRATIOM 



.""ta'tr^pI^.Tta^r'^f'!'" """""^ ^oop-ratlon and sh.rlng b,tw„n your progra. and bu.ln„a and ,„.u3try. 
'■ '"iXrtVclZl.T -""""^ - '-"^"^"^ 

" 'To^«i^t:rrt^:?r - or pro,«=t. ~ 

3. annual p,o,r.- .upport provldad by prlvat, «ctor donation, of ,<,ulp-.nt or fund.7 " 

4. .tud.nt. co.pl.tlng th, progra. «ho ar. placd «ith a local bu.ln,../lnOu.try» _ 
" 'r-f.%ri\^r:.:L":rn\-c^li:::i,;"^ .-Un„.,lndu,try p.r.nn,X at t,chnlcl 

6. t..chi„, raculty that ar. ..ploy... on .cn fro. loci bu.ln... or lndu.try, 

7. full-tl« faculty «ho annually t.ach .p,clal or cu.to.1.., training cour«. for i„du.try p..„nn,w ^ 

'"rru-.trT::::.:ry c^:::[:t:.r' " • — 
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ncnoM rooMi nciLxrin mid •gozmBir 

PlMM indlc«t« the p«rccnt«9« of: 
1. «ud.nt. l„ ^ur prcKjr.. .ho h.v. r.^l.r .cc... t., ful.y rqalpp... ,tu,,y .„a l-boratory .t.tlon.7 

''."^"".r^tnr " i"t.rn-.lp. to .,.,„ to 
3. «aa.„t l«r„l„, tl- .lloct«i to cU..r«o. », l.t„„torv », ...i.^.^.. 

" •'TLV:::^ «"„r^r'~"' " — - — 

5. vendor ..rvlc. .„4 mipport pro»ld*i to l>pl«Mnt „•» ^julp-.nt and 5y.t«i.7 

6. t.chnlc.1 «,port „«d*. to l^l—nt ^i^.t .„d .y.t«. th.t h.. b,.„ p„vld^ by v«,do.. 

7. pco,r.- f.cllltl.. .„d «,ulp«,t d...,n*l to r.pUc.t. worfcpl.c. Mttln,. ,„d opor.tlon. 
''VrlZlVpr'J^ri: '^"^'^ '° -P-to-d.t. .dac.tlon .„a 

"oT:L::i^:„rpi-r ^"-"'^ - "-"^^ — «■> 

SICTIOH riVIi COIUIICDLOH AND IMTRDCTIOH 

Pit- In^icat. for your progr.., th. perc.nt*,. of currlcul.r cont.nt and inatrucUonai practice that: 
1- focuaaa on tha n«waat tachnologlcal d«valo{ai«nta and af)piic«tlona? 

2. haa been dealgned and devalopad In concart with local induatry p«r«,nnel? 

3. straaa tha davalo|Mnt of problaia-aolvlng abllttlaa 

coMunlcatlon akllla % thaaiatlc* Ai-ina % 

— i-i««i«cica ariiia % int«rp«r«onal akllla 

4. la for-ulatad on and Incorporatta parfor«.ncad baaad objactlvaa *nd evaluation? 

5. la focuaad on fundaiwntal technical conc^ptu and prlnclplaa? 
6- !• articulatad „ith ralatad fo^ir-yaar colltga programa? 

7. lu artlcuUtad with a .acondary ocatlooal or pratachnlcal progra.? 

8. i. dallvarad through tha uaa of co-putar-aaalacad Intructlooal .y,t««a? 

9. Incorporataa .alf-pacad lndlvldttall«»d laarnlng Mtarlala? 

SlCriOM sill tOOGST AMD KtaOOICtB 

Plaaa« anawar tha following qmationa mm ItMllcataa, 

1. What la tha avaraga dollar valua of your total prograa budgat? , 

2. Whan parcantaga of tha annual budget la allocatad for 

faculty .alarlaa %, lab/taachlng aldaa %, aqulp^nt and wtppilaa 

pro^r^H aalnt^'vtnra 

3. What parc.ntaga of tha total dapart««»t*l bydg*t la allocatad to thla high tach pro^ra-? 

4. What parcantaga of annual progra. aupport ca«aa froa apacUl granta or glfta? 

5. What la tha avaraga annual coat par fall-tl«a-aqulvalant atudant In tha progra.? | 
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APPENniX E 
PROGRAM INFORMATION 
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TABLE 6 

PROFILE OF PROGRAfI SPECIFICATIONS 
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APPENDIX F 
SELF-ASSESSMENT FORM 
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Check One: 



HIGH TECHNOLOGY 
PROGRAM QUALITY REVIEW 

(A Self-Assessment Process) 

Name 

^^<^^^y ^'^'^^ Full.T^-n,e_ 

Technical Speciality Part-Time _ 

Purpose 

hiah^irhln^!! ''^^^ designed to be usad by individual faculty manbers in 
nigh-technology programs to conduct an assessment of progran activities 
as5P^lSr„i^f'"^''®''c ^^"^ program should each fill out a copy of the 

assessment f on. Faculty responses should be tabulated, summarized, and 



used as a bases for planning or improving program practices. (Th 
pubHcati?!!.)"^''''^ compared with the data provided in the 



s results 
companion 



Instructions 



Read the instructions given on the following page and respond as directed 
^.'?n,V^."\ V^''V °' All questions are to be Insured 

^L.iH K K ;^aculty members and advisory committee members. Rebponses 
hi a i^„%'''"'^K°-J"'^^'^'^"?^ experiences. Adequate time and thought should 
be given to each item. Don't rush. After all the individual ratings have 

St!'].'^?"'''?!®^^"'^ averaged, faculty should meet to discuss the results and 
their implications for the progran. 
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RATING THE IMPORTANCE OF ACTIVITIES 



various activi-tfp. l^^"/ """/'.k '^^^^ '^^M^"^'^ ^° '^^^ ^^"^ importance of 
Drnar^m J, J f? °^ contribution to the quality of your 

imoorJ^^rp s Hr^^ '"'^ ^''1 characteristic in each section and rate^its 
importance by drawing a circle around one of the numbers on the 7 point 
scale. Space Is provided to add other Indicators. ^ 



Essential 

Very Important- 
Important- 



Not Important- 



SECTION ONE: FACULTY ACTIVITIES 



As a faculty member in a high-technology program, 
now important is it that you-- 

1. attend conferences, workshops, or seminars to 
keep up to dste in your technical field. 

2. have recent work experience related to your 
teaching area. 

3. hold a professional degree In the technical 
field you teach. 

4. maintain an active membership ^r, a profes- 
sional or technical education association. 

5. stay Infonned about comparable technical 
programs in other institutions. 

6. have previous teaching experience in Industry, 
education, or the military. 

7. serve as a consultant to business or industry. 

8. participate In programs to enhance your 
teaching skills. 

9. publish articles or books on topics in your 
technical field. 

10. conduct funded research activities in your 
technical field. 



1 2 3 4 5 6 7 

1 2 3 4 5 6 7 

1 2 3 4 5 6 7 

1 2 3 4 5 6 7 

1 2 3 4 5 6 7 

1 2 3 4 5 6 7 

12 3 4 5 6 7 

1 2 3 4 5 6 7 

1 2 3 4 5 6 7 

1 2 3 4 5 6 7 
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Essential 

Very Important- 
Important- 



Not Important- 



SECTION ONE (continued) 



Others 



SECTION TWO: STUDENT RECRUITMENT 
SELECTION AND SUPPORT 

How important is it that your high-technoloqy 
program— ^"^ 

1. recruit and enroll superior high school 
students (GPA of B or above), 

2. promote the success of graduates as a 
recruitment aid. 

3. establish limits on lecture and laboratory 
class size. 

4. test and place students In basic skill 
improvement courses if needed. 

5. recognize students' dedication and motivation 
in addition to academic achievement. 

6. collaborate turith hign schools to better 
prepare students for postsecondary education. 

7. follow normal admission policy in accepting 
students. 



Others 



SECTION THREE: CURRICULUM AND INSTRUCi ION 

How Important is it that the curriculum and 
instruction in your high technology program— 

1. reflect the newest technological developments 
and options. 

80 



1 2 3 4 5 6 7 
1 ? 3 A 5 6 7 



1 2 3 4 5 6 7 

1 2 3 4 5 6 7 

1 2 3 4 5 6 7 

1 2 3 4 5 6 7 

12 3 4 5 6 7 

1 2 3 4 5 5 7 

1 2 3 4 5 6 7 

1 2 3 4 5 6 7 

1 2 3 4 5 6 7 



1 2 3 4 5 6 7 
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Essential 

Very Important- 
Important- 



Not Important- 



SECTION THREE (continued) 



2. be designed In concert with local business/ 
industry, 

3. stress the development of problem-solving 
skills. 

4. be formulateci on and Incorporate performance- 
based objectives and evaluation. 

5. include special courses to strengthen math and 
communication skll Is. 

6. first develop core technical skills and 
then develop specialized skills. 

7. stress the development of Interpersonal 
skills. 

«. be articulated with related curricula In 
4-year Institution programs. 

9. be articulated with secondary pretechnlcal 
or vocational courses. 

10. use computer-assisted Instructional systems. 

11. Incorporate self-paced individualized learning 
materials. 

Others 



SECTION FOUR: FACILITIES AND EQUIPMENT 

How Important is It that your high- 
technology program— 

1 provide fully equipped lab and work stations 
for students. 



2 

2 

2 

2 

2 

2 

2 

2 
2 

1 2 
i 2 
1 2 



1 
1 
1 
1 
1 
1 



3 

3 

3 

3 

3 

3 

3 

3 
3 

3 
3 
3 



4 

4 

4 

4 

4 

4 

4 

4 
4 

4 
4 
4 



5 
5 
5 
5 
5 
5 



6 
6 
6 
6 
6 
6 



7 
7 
7 
7 
7 
7 



5 6 7 

5 6 7 

5 6 7 

5 6 7 

5 6 7 

5 6 7 



1 2 3 4 5 6 7 
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Essential 

Very Important- 
Important- 



Not Important- 



SECT ON FOUR (continued) 



2. P;;ovide the sarnj or very similar facilities 
iJIdustry'^^"^ as those found in business or 

3. receive vendor technical assistance in 
implementing hardwar- a j software systems 
'^nd applications. systems 

4. allow maximum integration and replication 
Of wrkplace facHit^'-^s and equipment 

5. provide lab assistants to set up. service 
and maintain facilities and equipment. 

6. make the facilities and equipment available 
to business and industry personnel for 
instruction and demonstration. 

7. maintain flexible facilities that can 
accommodate periodic equipment and curriculum 
changes. 

^* learning time to each of the 

ro I lowl ng settings : 

0 classroom, 

0 laboratory, 

0 off-campus sites. 

9. encourage students to participate in 

pr'og^^r'"^ wo'^k exper;ence or internship 

Others 



1 2 3 4 5 6 7 



1 
1 
1 



2 
2 
2 



3 
3 
3 



5 
5 

5 



6 
6 
6 



7 
7 
7 



1 2 3 4 5 



3 4 5 6 7 



1 
1 

1 

1 
1 



2 
2 
2 

2 

2 
2 



3 
3 
3 



4 
4 
4 



3 4 
3 4 
3 4 



5 

5 

5 

5 
5 



6 
6 
6 

0 

6 



7 
7 
7 

7 

7 



5 6 7 
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Essential 

Very Important- 
Important- 



Not Important- 



SECriON FIVE: BUS I NESS/ INDUS TRY COOPERATION 

With respect to business/ indL:»try cooperation, 
how important is it that your high-technology 
program-- 

1. include frequent ir; i from an advisory com- 
mittee of business/industry personnel. 

2. include the devel opme'^t of customized 
training programs for business/industry 
personnel . 

3. involve faculty In business/Industry work 
experiences or projects to help maintain 
their occupational expertise. 

4. include private sector support thi ough 
donations of equipment and/or funds. 

5. include student participation in work experi- 
ences at local business/industry sites. 

include the loan of business/industry 
personnel to serve as adjunct faculty. 

7. bf^ involved in joint indust'^y-f acuity 
pdrticipation at conferences, trade 
association meetings, and ; **sentations to 
other oroups. 

Others 



SECTION SIX: buOGET. RESOURCES, AND SUPPORT 

H.w important is it that the budget and resources 
of your high-technology program— 

1. include follow-up funding to upgrade or 
update equipment as the pro-'-^am racures. 

2. include grants to purchase special equipment. 



1 2 3 4 5 6 7 

1 2 3 4 5 6 7 

1 2 3 4 5 6 7 

1 2 3 4 S 6 7 

1 2 3 4 5 6 7 

1 2 3 4 6 6 7 

12 3 4 5 6 7 

1 2 3 4 5 6 7 

1^ 3 4 5 6 7 



1 2 3 4 5 6 7 
1 2 3 4 5 6 / 
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Essential 

Very Important- 
Important- 



^tot Important- 



SECTION SIX (continued) 

3. include funding for new faculty posi'.ions. 

4. include funding to hire labor^ton- assistants 
to maintain facilities and equipment. 

5. provide faculty salaries that are competitive 
with private sector salaries. 

6. be '?eparate from other technical program 
budgets. ^ 



Others 



1 2 3 4 5 6 7 

1 2 3 4 5 6 7 

1 2 3 4 5 6 7 

1 2 3 4 5 6 7 

1 2 3 4 5 6 7 

1 2 3 4 5 6 7 



COMMENTS: 
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